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Executive summary 
Markets are rapidly changing and new industries are emerging at a faster rate than 
previously recorded in history.  The livestock industry and related feed grain industry 
are part of this changing dimension.  The Department of Agriculture Western 
Australia (DAWA) compiled this report to examine the supply and potential demand 
for feed grain and explore possible options to take advantage of opportunities that 
may be presented as a result of these changes. 
This report summarises the supply and demand of key feed grains in Australia as well 
as the current research focus that DAWA has on each of these commodities.  The 
report also identifies some constraints to further development of feed grains and 
provides some recommendations for the feed grains industry.  
The key findings of this report are: 
• Western Australia’s domestic livestock industry is oversupplied with feed grain. 
Even with forecast increases in livestock numbers over the next five years there 
will still be 10 times more feed grain produced than the forecast demand. This is 
particularly the case for feed wheat, which makes up 60 per cent of the current 
livestock rations. The remainder is being made up from least cost protein sources 
such as lupins, peas, beans and oilseed meal.  
• Feed grain production must be economically competitive for grain growers.  This 
can be achieved through pricing (premiums) or significant yield advantages.  Feed 
grain is predominantly down graded grain destined for food ingredients for which 
there is a penalty of $40 to $60 per tonne for the grain.  To offset this feed grade 
penalty of $40 per tonne a 35 per cent increase in yield from a base of 2.2 tonne 
per hectare for Australian Premium White (APW) wheat is required with no 
additional input costs.  Lines in existing breeding programs with significant yield 
advantages have been kept and are continuously evaluated as potential feed lines.  
• Biotechnology companies are moving into plant breeding.  One of these 
companies is planning to release a feed wheat variety in 2005.  The success of 
these varieties will be their adaptation into niche production areas were existing 
milling varieties are not well adapted.  These may include tolerance to salt, 
waterlogging, boron, drought, frost or aluminium. 
• Technology needs to be developed to rapidly assess the nutritive value of grain for 
different livestock classes and enterprises if price premiums for feed quality are 
going to be paid to provide incentives for growers.  This will enable the price paid 
to be equivalent to the grain value in terms of animal performance and provide the 
livestock sectors with a more accurate prediction of animal performance, 
processing and storage.  It will provide clear signals to grain growers on required 
feed grain quality characteristics and result in more efficient animal production 
and supply chain management.  
• Growers in Western Australia (WA) could produce an extra 1 to 2 million tonnes 
of feed grain at short notice when price and risk considerations are favourable for 
feed grain production.  It is unlikely however that the local livestock would 
expand as quickly.  Therefore it is demand rather than supply that dictates future 
feed grain production expansion.  
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• The current breeding programs are focused on improved yield, food quality and 
disease resistance.  Predominantly, feed grain is down graded human consumption 
grain (food grain). The down grade from food grain to feed grain can be caused by 
disease, weather staining, sprouting, insect damage or small seed size. 
• In the future there is the possibility that the proportion of grain going into feed 
segregations, could decline and feed prices may move closer to food grain prices.  
In the event of this occurring, a ceiling price would be established as the livestock 
industry imports cheaper substitutions from outside WA.  Examples of this were 
seen in 2002/03 during the drought in eastern Australia where wheat and corn 
were imported for feed.  This demonstrates the need for the livestock industry to 
have access to cost effective sources of digestible energy and protein.   
• Livestock producers can easily substitute grains in ration based diets to ensure 
production of a price competitive livestock product in the international market 
place.  In the process of achieving this outcome there is a low level of loyalty to 
grain suppliers.  
Breeding programs 
The merit of establishing breeding programs for specialty feed grain has been 
examined many times, but on each occasion, the investment strategy was not viable 
for the following reasons: 
• Ease of substitution between grain types; 
• The variation in the proportion feed grades due to seasonal conditions; 
• Low loyalty to specialty bred feed grain varieties; 
• Problems encountered with collection of End Point Royalties (EPR) with specially 
bred feed grains due to seed transfer between farmers, seed carry over and 
multiple delivery points; 
• High levels of yield increase would be necessary to be economical against food 
grain varieties; 
• High yielding varieties sacrificed out of the food grain breeding programs are 
assessed as possible feed grain varieties; 
• Emergence of the Former Soviet Union (FSU) countries, the EU-25 and South 
America into feed grain export markets, are proving to be more price competitive 
than domestic feed production; and 
• Price instability and lack of price signals relating to quality or nutritive values. 
Currently, cereal, grain legume or oilseed grain varieties for feed purposes do not 
significantly out yield the current food grain varieties.  However it is possible that 
varieties with superior physical, chemical and animal performance traits would 
improve the efficiency of livestock production. 
Future demand 
Highlights of feed grain demand by the domestic animal industries indicate;  
• Sheep numbers at a low of 25 million but forecast to increase by 2 per cent per 
annum to 2009.  
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• No major changes will occur in beef cattle numbers, currently at approximately 2 
million head. 
• The pig sector currently has approximately 35,000 sows and is forecast to remain 
stable at around 35,000 sows for the next five years. 
• Currently dairy cows are at 70,000 head and are forecast to increase by 30 per cent 
over the next five years. 
• A 3 per cent increase in broilers is expected over the next five years. However egg 
production is predicted to remain static. 
The impact of this forecast on demand for feed grain equates to an additional 26,000 
tonnes of feed grain each year to 2009.  There is currently an over supply of feed 
grain in the order of 2 million tonnes.  This is based on the average volume of feed 
grain that has been exported over the five year period from 1998/99 to 2002/03.  This 
is based on the seasonal variability of grain production due to the down grading of 
food grain to feed.   
While the livestock sectors remain focused on the ‘least cost ration’ approach to 
sourcing energy and protein, there is little incidence of exploring grains that are based 
on nutritive value related to animal performance. This is a major impediment for grain 
growers and breeding programs to commit investment into specialty feed grain 
development.  Feed grain will continue to be supplied from downgraded food grain 
which will result in the inability of the animal industries to gain maximum efficiency 
and secure and enhance their competitive advantage in the world market. 
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1 Introduction 
The Western Australian feed grain industry is an off-shoot of the export food grain 
market.  Grain breeding, quality and production are generally targeted to the 
requirements of export food grain markets. Australian facilities and resources have 
been established to service this market and as a consequence, may not be able to 
efficiently service the feed grain industry.  
Feed grain in WA is produced because: 
• the price differential for the milling grade is insufficient; or 
• the grain fails to meet the quality standards for a higher priced grade; or  
• feed grain has a superior yield on certain soil types; or  
• feed grain has significant rotational benefits on-farm. 
1.1 Demand issues 
It is difficult to track and understand the demand for feed grains and forecasts of 
demand because domestic feed grain usage varies depending on the source. 
Calculations by Australian Bureau of Agricultural and Resource Economics 
(ABARE) suggest that current (2003) annual demand for feed grains in Australia is 
10.5 million tonnes (Table 1.1). ABARE forecasts predict that by 2007, the demand 
for feed grains in Australia would have increased to 12.5 million tonnes. 
Table 1.1: Current demand for feed grain in Australia (‘000 tonnes) 
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Note: 1 slaughter and sows, 2 layers and broilers 
Victoria (28 per cent), New South Wales (NSW) (28 per cent) and Queensland (25 
per cent) are the largest users of feed grain in Australia. In WA, the demand for feed 
grain represents approximately 7 per cent of total Australian demand. 
The most commonly used feed grains in WA are wheat (241,000 tonnes) and barley 
(171,000 tonnes). Wheat is used across all livestock sectors, where as barley is used in 
all sectors except sheep. Lupin and field peas are the next most common feed grains 
used in WA (Table 1.2). 
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Table 1.2: Western Australia’s feed grain usage (2003) by grain type (‘000 
tonnes) 
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Source: Yates and Coombs, 2003 
Projections for the growth in each of the livestock sectors vary, however the greatest 
growth potential is in the cattle sectors. 
In 2004, sheep numbers in WA were approximately 25 million. Sheep numbers 
declined from 1990/01 to 2003 but increased by 1.3 million head in 2004 which was 
the first increase in 13 years. The decrease was predominantly due to the impact of the 
significant decline in wool prices as well as an increase in cropping due to high grain 
prices.  However, projections indicate that numbers are likely to increase by about 2 
per cent per annum to 2009.   
The demand for sheep meat products has increased significantly since 2001. This has 
resulted in a shortage in supply of sheep for meat which is reflected in the increased 
price for sheep meat.  
It is predicted that in WA there will be an increase in the number of grain fed sheep to 
2009, in an effort to achieve the required meat specifications of the market. Grain fed 
sheep enable producers to consistently supply markets with prime conditioned sheep, 
throughout the year. This is because grain fed meat production is not dependent on 
pasture growth and thus, are not affected by the inconsistency of seasonal conditions. 
Feed grains can be very successfully used to compliment the shortages in nutritional 
requirements all year round. 
There are 2 million head of cattle in WA at 2004 and are located primarily in two 
regions.  The major cattle area is located in the south-west agricultural region where 
there is approximately 1.2 million head. The pastoral areas of the Kimberly and 
Pilbara (northern region) have the remaining 0.8 million head of cattle. The number of 
cattle is not expected to increase significantly to 2009. However there will be an 
increase in productivity as feedlots are used more extensively, thus increasing the 
demand for feed grain. It is predicted that the increase in feedlots will mainly occur in 
the south-west agricultural region. 
Pig numbers (sows) are projected to remain static at 35,000 head at 2004 for the next 
five years to 2009.   
The goal of the dairy sector is to double milk production by 2010. There are 70,000 
dairy cattle at 2004. Production is expected to increase through a combination of 
increased dairy numbers and improved efficiency of production. Milk production 
efficiency will mainly be achieved through increasing grain and silage intake. 
Egg production is relatively stable at 2004 and is not expected to change due to the 
slow growth of the domestic market and limited export opportunities.  Poultry meat 
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production does have some growth potential of up to 3 per cent per annum for the 
period to 2009, mainly due to the continued increase in consumption of chicken meat 
in WA.  
Overall the demand for feed grain in the domestic livestock industry is projected to 
increase by approximately 3 per cent per annum to 2009.  Based on the 2004 demand 
for feed grains of approximately 780,000 tonnes per annum this would mean a 26,000 
tonne increase per year to 2009.  
In order for Western Australia’s livestock industry to remain internationally 
competitive, domestic feed grain prices (usually the most significant input cost) must 
also be internationally competitive. New feed grain varieties should be competitive 
with food grains (in terms of net returns to the grower per hectare) and able to 
compete with foreign feed grains (in terms of cost per available energy unit).  
Australia’s share of the total international grain trade is around 15 per cent in an 
average year although Australia produces only 3 per cent of the world’s total grain.  
As a minor producer, but a major exporter, the underlying price levels for Australian 
grains are set by the international trading regime. The development of a dedicated 
feed grain variety, or indeed market, will also be subject to these same international 
price pressures, particularly as these grains are free to move from the domestic market 
to the export market.  
Global corn prices in 2005 are cheaper than other feed grains such as barley, and feed 
wheat which means corn is commonly the preferred feed grain used in least cost feed 
rations (Sernatinger and Villafuerte, 2004). 
Feed wheat and barley prices in Australia are generally comparable to the United 
States (US) corn market. The exception is when there is a drought throughout 
Australia and domestic prices increase to import parity (Figure 1.1). 
Figure 1.1: Historical feed grain prices (A$ per tonne) 
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Source: ABARE, 2003; DAWA, 2004; AWB, 2004 
To secure grain, domestic users need to a premium which covers the additional costs 
of transporting grain away from the cheapest export path.  The price will continue to 
rise until enough grain is dragged away to satisfy demand and/or the higher prices 
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reduce demand.  The ceiling for feed grain prices is import parity; the cost of 
importing the cheapest option such as US corn, or United Kingdom (UK) feed wheat, 
compared to Western Australian wheat or barley. 
Current grain price signals suggest that milling wheats, malting barley and canola are 
better options for the grain grower than feed grains. At present there are differences of 
about $35-40 per tonne in the prices for food and feed grains.  In addition, some 
potential dedicated feed grains, such as red wheats, have not delivered the expected 
yield advantages in recent seasons. 
In WA, wheat and barley are the most commonly used feed grains. In addition to 
cereals, the different livestock sectors are reliant on domestic supplies of protein rich 
grains such as lupins, peas, beans and oilseed meals.  Opportunities to develop 
varieties with increased yield and feed quality characteristics are investigated in this 
report. 
1.2 Industry growth and development  
1.2.1 Dedicated feed grains 
At 2004, intensive livestock sectors are reliant on down graded food grains. This 
creates an element of uncertainty in supply from one season to another and is an 
inhibiting factor for the future growth and development of the feed grain industry. To 
assist in improving feed grain supplies, production needs to be commercially 
attractive for the grain grower, either through price premiums or considerable yield 
premiums. 
1.2.2 Communication of demand 
The requirements of the livestock industry for feed grain are often not communicated 
in a clear and timely manner to grain marketers and suppliers.  There is a need for 
improved communication within the supply chain so that clear market signals can be 
sent up and down the supply chain. This will allow for better understanding of the 
future supply and demand of feed grain from the grain producer to the end-user. 
1.2.3 Price instability 
One of the major problems for grain growers contemplating seeding feed grains is the 
instability of price due to the high substitution rates between feed grains and down 
graded food grain. This issue needs to be addressed so that grain growers can have 
more confidence in growing dedicated, high yielding feed grain varieties which will 
inturn benefit the end-user through stable prices and tailored nutritional 
characteristics. 
A number of factors influence feed grain demand and supply. 
• Feed grains are treated as a commodity on both the local and export market; 
• Price differential between export and feed grain prices; 
• Fewer quality specifications;  
• Low loyalty; and 
• Lowers return to the grain grower ($ per hectare). 
	
					
 


Without some form of supply chain intervention, it is difficult for producers of feed 
grain to reduce risk and improve security of sales and prices. Production of grain with 
specific characteristics may require higher input costs (to meet specific starch or 
protein levels) but the producer cannot be guaranteed of recovering these costs to the 
same extent as when growing grain for human consumption.  This uncertainty creates 
volatility in the Western Australian feed grain industry and does not offer enough 
incentive for grain producers to specialise in feed grain production. 
1.2.4 Research and development 
Another constraint restricting the growth and development of the feed grains industry 
is the lack of funding and resources available.  Grains Research and Development 
Corporation (GRDC) is reluctant to assist with funding for research and development 
of feed grains in WA. There needs to be industry involvement and contribution to 
ensure commitment and ongoing Research and Development (R&D) to meet the 
future needs of both the livestock and feed grain industries. 
	
					
 

#
2 Wheat  
Wheat thrives in cool, moist climates and is particularly sensitive to hot, dry weather 
from head emergence to maturity. Wheat is adaptable to many soil types and produces 
better yields on acidic soils than other small grains. Most of the world’s wheat 
production comes from spring-sown cultivars as they are hardier than many winter 
varieties. 
2.1 World overview 
2.1.1 Production 
After corn, wheat is the second most produced cereal in the world. World production 
of wheat has steadily increased from 300 million tonnes in 1973/74 to 563 million 
tonnes in 2003/04 (Figure 2.1).  
Figure 2.1: World wheat production (‘000 tonnes) 
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Source: Food and Agricultural Organisation (FAO) Statistics (2004) 
Most wheat production in the world is used for domestic consumption.  Total world 
exports and feed use are relatively small compared to total world production.  Both 
world wheat exports and feed use represent about 17 per cent (100 million tonnes) 
respectively of total world wheat production.  Both world wheat feed use and world 
wheat exports have however been increasing since the mid 1970’s.   
The European Union (EU) is consistently the largest wheat producer in the world.  In 
2003/04 the EU produced 108 million tonnes of wheat. China was the second largest 
country producing approximately 86 million tonnes of wheat. However China has 
experienced the greatest variability of wheat production in the world over the past five 
years. Since 1999/00 China’s wheat production has decreased by 24 per cent. The 
dramatic decrease in China’s wheat production can be attributed to a focus on 
production of higher value horticultural crops and increasing imports comply with the 
World Trade Organisations (WTO) requirements (Table 2.1).  
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 Table 2.1: Major wheat producing countries (‘000 tonnes) 
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Source: FAO Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
Globally, Australia was the sixth largest producer (24 million tonnes) of wheat in 
2003/04. This was a significant improvement on the previous year in 2002/03, where 
there was 10 million tonnes of wheat production. In 2002/03, there were drought 
conditions across most of Australia which reduced the wheat crop dramatically. 
2.1.2 Exports 
The top five wheat exporters in the world are the US, the EU, Canada, Australia and 
Argentina.  These countries account for approximately 80 per cent of total wheat 
exports (Table 2.2).  However in the past couple of years, Former Soviet Union (FSU) 
countries such as Kazakhstan and Ukraine have expanded wheat production and are 
competing in world trade against the traditional top five wheat exporters. 
Table 2.2: World’s major wheat exporters (‘000 tonnes) 
 ++)-++ +++- - - - *./
012 $! "!" "!#$ !"  $! +3+
1 !  " $! !$"  !$ ! ,3,,
# !  #!$ $! !#$ !  ,3'+)

	 !" #!  ! ! !# *3+',

  !"  $!# !   !  !  3*
786 
 ! "! " !$ "!  !   3('
16 !## !   !$ $!" " 3(
5 !" #  $ !#"  ! 3)+(
4     $" !# "!# 3'(
6 !  !$# !$ ! "$ 3)
$
  !# ! !  # "!# !# 3)

	 +3'* '3') (3(' 3, 3', *3)+
Source: Food and Agricultural Organisation (FAO) Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
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Australia has exported an average of 16 million tonnes of wheat annually for the past 
five years. This represents approximately 70 per cent of total Australian wheat 
production during this period. Australian exports are high when compared to the US 
which exports 49 per cent of its total production and the EU which exports 14 per cent 
of its total production. 
2.1.3 Imports 
The EU is the world’s largest importer of wheat, importing an average of 24 million 
tonnes per annum over the past five years (Table 2.3). 
Table 2.3: World’s major wheat importers (‘000 tonnes) 
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Source: FAO Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
Most of the EU’s wheat imports are serviced by intra EU trade. Brazil, Egypt and Iran 
are the other large importers of wheat. 
Whilst the US is the fourth largest producer of wheat in the world, it still imports 
approximately 2.4 million tonnes annually (five year average). 
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2.2 Australian overview 
2.2.1 Production 
The major wheat growing regions in Australia are in the south west of WA, the Eyre 
and York Peninsulas of South Australia (SA), the Wimmera, Western District and 
north east regions of Victoria and the Riverina and central and northern region of 
NSW.  A smaller area of production is located in south east Queensland (Figure 2.2). 
 
Figure 2.2: Australian wheat producing regions 
 
Source: ABS Statistics, 2001 
Australia’s wheat production has steadily increased over the past 30 years. In 
2003/04, Australia produced its third largest wheat crop totalling 24 million tonnes. 
This was a huge contrast to the previous season (2003/03) when much of the country 
experienced a severe drought. These conditions led to wheat production falling to just 
over 10 million tonnes (Figure 2.3). 
	
					
 

 
Figure 2.3: Australian wheat production (‘000 tonnes) 
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Source: ABARE Commodity Statistics, 2003 
WA is the largest wheat producing state in Australia, producing approximately 10 
million tonnes of wheat in 2003/04 (Figure 2.4). Over the past five years, WA has 
produced on average 35 per cent of Australia’s total wheat production.  NSW is the 
second largest wheat producer and comprises approximately 30 per cent of Australia’s 
total production. 
Figure 2.4: Australian wheat production by state (‘000 tonnes) 
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Source: ABARE Commodity Statistics, 2004 
2.2.2 Exports 
In 2002/03, 45 countries imported Australian wheat, with shipments ranging from 10 
tonnes to Saudi Arabia to 1.5 million tonnes to Indonesia. Australia’s top 10 wheat 
export markets make up 63 per cent of total exports. A five year average identifies 
Indonesia and Iraq as Australia’s two major wheat export markets. Both markets 
comprise approximately 13 per cent of Australian wheat exports (Table 2.4) 
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Table 2.4: Australia’s wheat export markets (‘000 tonnes) 
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Whilst no single country dominates Australia's wheat export markets, the Asian 
region imports an average (five years) of 46 per cent or 6.2 million tonnes annually. 
The Middle East is Australia’s second largest import region comprising 36 per cent or 
4.8 million tonnes. Africa is a distant third, importing 13 per cent or 1.8 million 
tonnes annually. 
2.3 WA overview 
2.3.1 Production 
Western Australia’s wheat industry is export orientated with around 93 per cent of 
production shipped to overseas markets.  Approximately 500,000 tonnes of wheat per 
year is used domestically in the milling and livestock sectors.  
Wheat is Western Australia’s largest agricultural industry with an average Gross 
Value for Agricultural Production (GVAP) of $A1.7 billion, over the five year period 
from 1999/00 to 2003/04.  Over the past two years, there has been significant 
variability is the state’s wheat production due to fluctuating weather conditions. In 
200/03 the wheat GVAP was $1.02 billion but this increased to 2.3 billion in 2003/04. 
Wheat production in WA has steadily increased over the past 30 years with the advent 
of technology changes, agronomic packages and new varieties (Figure 2.5).  The 
average production over the past five years is 7.8 million tonnes per year.   
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Figure 2.5: Western Australia’s wheat production (‘000 tonnes) 
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Source: Department of Agriculture WA, 2004 
Western Australian wheat production is focused on the food grain markets where 
premiums are consistently rewarded. Approximately 10 per cent of the Western 
Australian wheat crop is down graded to feed grain due to the impacts of seasonal 
conditions.  
2.3.2 Exports  
Indonesia is Western Australia’s major wheat export market, importing an average 
(five years) of 1.2 million tonnes or 22 per cent of total Western Australian wheat 
exports. Western Australian exports approximately 73 per cent of total Australian 
wheat exports to Indonesia (Table 2.5).  
Table 2.5: Western Australian wheat export markets (‘000 tonnes) 
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South Korea (17 per cent) and Japan (15 per cent) are Western Australia’s next two 
major export markets. Of Western Australia’s top 10 export markets, six countries are 
in the Asian region. The Asian region equates to 75 per cent of total Western 
Australian exports. The Asian dominance of Western Australia’s wheat export market 
is attributed to the proximity of WA to this region and the associated freight 
advantages. The Middle East is the next significant region for Western Australian 
wheat exports but is significantly smaller than the Asian region and comprises 
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approximately 1 million tonnes (five year average) or 13 per cent of the total Western 
Australian wheat export market. 
2.4 Market development 
Australian wheat receivals for the different grades have been variable over the past 10 
years (Figure 2.6).  There has been a general reduction in the Australian Standard 
White (ASW) as it is being substituted for premium grades such as Australian 
Premium White (APW) which has been increasing since introduced in 1995/96. 
Australian Hard (AH) and Australian Premium Hard (APH) are also increasingly 
popular grades. However, the weather still has a major impact on wheat quality with 
weather damage accounting for nearly 40 per cent of wheat down grades from 
1992/93 to 1998/99.   
Figure 2.6: Australian wheat receivals by class (%) 
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Source: ABARE, 2001 
WA has mirrored a similar trend to the rest of Australia in terms of the production of 
premium grade wheats.  Western Australia’s wheat production differs to the rest of 
Australia due to the lower receivals of Australian General Purpose (AGP) and feed 
wheat grades.  In WA, there is an average of 8.7 per cent of wheat down graded to 
AGP compared to 12.5 per cent of wheat down graded to AGP in the remainder of 
Australia. WA can also experience greater variability in wheat receivals, as in 
2000/01 when feed wheat grades increased to a high of 18 per cent of total Western 
Australian production (Figure 2.7).   
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Figure 2.7: Western Australian wheat receivals by class (tonnes) 
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Source: DAWA, 2004 
The amount of AGP received annually is unpredictable and is the result of down 
grading of food wheat rather than a strategic decision to produce a higher yielding 
AGP variety.  It is important to note that the availability and certainty of the AGP 
wheat receivals is no firm basis to build a livestock industry. 
Wheat is an excellent feed grain for most livestock species even though it is primarily 
produced as a food grain for human consumption.  While there will always be a 
proportion of wheat still marketed to the animal feed industry, the development of 
specific varieties of wheat for the animal feed industry has been limited to date 
(Mullen, 2000). 
2.5 Demand 
Over the past five years from 1999/00 to 2003/04, the Australian domestic market 
consumed 24 per cent of Australia’s wheat production (Figure 2.8). The domestic 
market is segmented into three main areas; domestic food, feed and seed. Average 
domestic wheat use over the past five years was 11 per cent for the food sector, 11 per 
cent for the feed market and 3 per cent for seed, of total wheat production in 
Australia.  The remaining 76 per cent of wheat production in Australia is exported.  
By comparison, 93 per cent of Western Australian production is exported with only 
about 7 per cent or 300,000 tonnes is processed domestically.   
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Figure 2.8: End use of Australian wheat (‘000 tonnes) 
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Source: ABARE, 2004 
Feed wheats like other cereals are predominantly used in feed rations as a source of 
digestible energy.  However the level of protein may become a higher economic 
imperative as the cost of protein feed stuffs attract higher premiums.  The amount of 
digestible energy is often inversely related to the protein content.  To date, there has 
not been a premium paid for higher protein content in feed cereals.  There is even 
more reluctance to pay a premium for digestible energy due to technical difficulties 
measuring this at receival.  Newer developments in Near Infra-Red spectrophotometry 
should see this situation change in the future.   
Mullan (2000) concluded that "For grain growers to be attracted to the production of 
wheat specifically for animals, there must be rapid and accurate procedures for 
establishing the nutritional value of grain for the different livestock enterprises. This 
would reflect the prices paid be equivalent to the grain value in terms of animal 
performance. Similarly, animal industries will benefit from the precise knowledge of 
the nutritional value of the grains, as well as the improvements that can be made 
through processing and storage procedures. The rational marketing of feed grains 
could then be achieved, with the benefits from more efficient animal production being 
shared between the grain grower and animal producer". 
2.6 Agronomic performance 
Wheat production is prominent on many Western Australian farms.  Wheat can be a 
profitable crop in combination with other cereal and broadleaf crops.  The rotation 
sequence usually includes wheat or another cereal crop grown in rotation with a 
broadleaf (non-cereal) phase.  Pastures, grain legumes and canola are common 
broadleaf crops used in the rotation.  
Winter wheats 
Forty per cent of Western Australian agriculture is conducted in the high rainfall 
zones, where grazing enterprises dominate. These enterprises are vulnerable to 
income fluctuations associated with volatile meat and wool markets. In these 
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environments, the opportunity of growing high yielding wheat is a potential option for 
some producers who wish to diversify. 
Feed wheat 
A report by Hafi and Rodriguez (2000) indicated that in WA, there is a significant 
over supply of feed wheat by approximately 1 million tonnes.  The north-east, central 
and sand-plain regions of WA are net exporters of feed wheat to overseas markets but 
there is also some tonnage supplied to the east coast of Australia.  Conversely the 
south coast livestock region has a demand in excess of the local feed wheat 
production and grain must be transported from adjacent regions (with added freight 
costs). 
Long season feed wheats (red wheat) are sown around the autumn break. They remain 
vegetative through the cold wet winter and flower around the middle of November.  
Due to the relatively late flowering, the risk of damage by frosts is lower compared to 
conventional wheat varieties. They are well adapted to areas with good rains in April 
and reliable spring rains through up to late November, such as in the south-west of 
WA. To achieve the potential of 5 plus tonnes per hectare, the crop requires well 
structured, well drained soil and a high standard of management.  Lawson and 
Paterson are the two long season red wheat varieties released under licence by the 
AWB and both are suitable for production in WA.  Declic and More are two other 
varieties that are being grown in Victoria. 
Production of red wheat will be restricted to growers in the high rainfall, longer 
season areas of the south-west of WA. Red wheat could provide an option for 
producers interested in diversifying from their traditional sheep and cattle enterprises.  
If feed wheats are to find a place as a specialty crop, the south-west is the most 
suitable area in WA.  Based on the performance of existing genetic material, the 
higher rainfall areas have favoured higher priced food grains than feed grains (eg 
Noodle and APW wheats, malting barley) due to higher GM and therefore greater 
returns for growers. 
Varieties 
DAWA and Roseworthy Agriculture College – University of Adelaide (RAC) 
dominate as the major breeding institutions for the wheat varieties that are grown in 
WA.  Most varieties are aimed at premium paying markets with no variety targeting 
the feed wheat sector. The wheat variety Carnamah is the most popular wheat variety 
grown in WA with approximately 10 per cent of the total wheat crops sown with this 
variety over the past five years (Table 2.6). Carnamah was bred by the DAWA and is 
classified as Australian Hard (AH).  This classification achieves price premiums over 
ASW and feed wheat grades. 
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Table 2.6: Wheat varieties used in WA (5 year average) 
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Source: Crop Variety Sowing Guide (2004) 
2.7 Grower returns 
A slight upward trend has been experienced in wheat prices over the past 20 years. In 
the drought year of 2002/03, ASW prices peaked at $317 per tonne. Feed wheat also 
recorded a historic high of $291 per tonne. The drought reduced the price spread 
between ASW and feed wheat due to the demand for the grain in both WA and in the 
Eastern States of Australia. This market correction was more the exception than the 
rule as reflected in 2002/03 where the price spread between ASW and feed wheat was 
$100 per tonne (Figure 2.9) 
Figure 2.9: ASW and feed wheat prices (A$ per tonne) 
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Gross Margin 
The following is an estimation of the Gross Margin for the production of APW wheat 
in the Great Southern.  It is assumed that the wheat is grown following a legume 
pasture on a duplex soil (Table 2.7). 
Table 2.7: Wheat Gross Margin ($/ha) 
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The above Gross Margin of $190.70 per hectare represents the average district yield 
of 2.2 tonne per hectare with a net on-farm price of $175 per tonne.  A sensitivity 
analysis highlights the price and yield differences when food wheat is down graded to 
feed wheat (Table 2.8). 
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Table 2.8: Gross Margin sensitivity ($/ha) 
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Source: Gross Margin Guide,2003 
The sensitivity analysis is centred on the average yield and average net on-farm price 
($/t) received for wheat in the Great Southern district. The variations show the Gross 
Margins that can be achieved at differing yields and net on-farm prices. 
To compare dedicated feed wheat with APW wheat, the associated yield benefits and 
price differences need to be included in the sensitivity analysis. Feed wheat 
production is likely to be competitive with APW if the price differential is reduced or 
if the yield of feed varieties is significantly increased (Table 2.9).   
Table 2.9: Sensitivity analysis of feed and APW wheat with yield increases ($/ha) 
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Note: Based on net on-farm price of $175 per tonne 
An increase of 35 per cent from the base yield (2.2 tonnes per hectare) is required for 
feed wheat to compete with APW when there is a $40 per tonne spread between the 
grades.   
2.7.1 Research and development  
DAWA and GRDC have been research partners in the breeding and 
commercialisation of milling wheat varieties in WA for many years.   
The merit of breeding feed wheat has been examined many times, but on each 
occasion, it doe not deem to be viable. The ready substitution between grain types, 
high levels of screenings in some years and low loyalty to specifically bred feed 
grains are some of the factors influencing this decision. 
However, for several years, high yielding wheat varieties that do not meet the quality 
requirements for milling grades, have been retained in the breeding program to 
determine if sufficiently high yielding lines could be produced that may change that 
position.  It is recognised that a sufficiently high yield advantage in the order of 15-20 
per cent, would be needed to consider them as viable feed only wheat.  If such wheat 
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varieties arise by this process, the opportunity to commercialise these wheats could be 
pursued relatively easily. 
The breeding objectives and focus for the current project of breeding milling wheats 
are;  
• To develop and commercialise new, high-yielding, well-adapted wheat varieties 
for WA that are suitable for the ASW, APW, Noodles, Australian Hard and 
Australian Soft grades.  
• Selection for resistance to the main diseases encountered in WA will be carried 
out.  
• Varieties of varying maturity produced to suit the growing environment and 
provide flexibility in sowing time.  
• As specific market requirements are identified, appropriate varieties will be 
developed. 
Some of these objectives would be appropriate in the breeding of feed wheat varieties, 
however the most important factor for feed wheat is yield.  Wide adaptation, 
resistance to the main diseases and flexibility in maturity would also relevant. 
The features of yield and grain quality that are addressed in the current breeding 
program are listed below. 
Yield (influences on yield) 
• Maturity 
• Tolerance to soil toxicities and deficiencies 
• Harvestable height 
• Good straw strength 
• Low shedding 
Disease resistance 
• Stem, leaf and stripe rust 
• Septoria nodorum blotch 
• Yellow spot 
• Septoria tritici blotch 
• Barley yellow dwarf virus 
Quality 
• Good hectolitre weight 
• Good grain size 
• Low screenings 
• Grain hardness – both hard and soft white grain colour 
• Low black point 
• Good sprouting tolerance 
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• High protein yield 
All of the specific features associated with achievement of high yield are relevant to 
breeding of feed wheats.  Some of the physical aspects of grain quality such as grain 
finish and appearance and grain protein yield are important for a feed wheat breeding 
program, but many of the specific quality characteristics are not relevant. 
In addition, there would be characteristics that would require selection in a breeding 
program for feed wheats that are not relevant for milling wheats.  These would 
include energy produced per unit grain and digestibility. 
Although some of the objectives are common in breeding both milling and feed 
wheats, sufficient differences are present to require them to be separate activities to 
have any reasonable chance of success. 
2.8 Conclusion 
When the price and risk considerations are favourable for feed grain production, 
growers in WA could produce an extra 1 to 2 million tonnes of feed grains at fairly 
short notice.  It is doubtful that local animal numbers could expand as quickly as grain 
production, so any expansion would be demand driven rather than supply driven. 
For dedicated feed wheat production to become incorporated into Western Australian 
farming systems, growers need to have access to varieties that can out yield food 
wheat varieties. Red winter wheat can out-yield food wheat varieties but currently 
they are not sufficient to be economical to Western Australian farmers.  
The following table indicates the strengths, weaknesses, opportunities and threats of 
the Western Australian feed wheat industry (Table 2.10).  
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Table 2.10: SWOT analysis of wheat as a feed grain in WA 
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2.8.1 Recommendations 
To keep the best yielding material that does not meet the milling industry 
requirements but have sufficient disease resistance. 
To determine if there is any genetic material that has sufficient yield advantages and 
explore their utility in the feed industry. 
Explore the opportunities for breeding feed wheats with characteristics specifically 
suited to a particular livestock industry. 
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3 Barley 
Barley has traditionally been regarded as a temperate cereal crop with a wide range of 
climatic adaptation and tolerance to abiotic stresses.  Barley is one of the most widely 
grown crops in the world and can tolerate poor soil and low temperatures better than 
wheat.   
Barley is primarily used for breakfast foods, livestock feed and malt beverages.  It is 
produced as either two-rowed or six-rowed barley, covered or hull-less, spring or 
winter habit and for malting, food or feed end uses.  The highest yields are achieved 
with winter types but most of the world production is from spring-sown varieties as 
they are hardier than winter varieties. Australian production has predominantly 
concentrated on spring, two-rowed malting varieties.   
3.1 World overview 
3.1.1 Production  
Barley is the third most important cereal in the world following corn, and wheat.  
World production of barley has fallen by 30 million tonnes since 1993/04 to 139 
million tonnes in 2003/04. Barley production peaked in 1990/91 at 177 million tonnes 
(Figure 3.1). 
 Figure 3.1: World barley production (‘000 tonnes)  
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Source: FAO Statistics 
The EU dominates world barley production and produces 3.5 times more barley than 
the next biggest producer. Russia, Canada and the Ukraine are the next largest 
producers. Australia is the sixth largest barley producer in the world but produces 
one-tenth of the EU barley crop (Table 3.1).   
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Table 3.1: World’s major barley producing countries (tonnes) 
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Note: * EU includes the 25 member countries (1st May 2004) 
3.1.2 Exports 
The EU is the largest exporter of barley in the world, exporting an average of 11.6 
million tonnes. Australia is the second largest exporter and constitutes 15 per cent of 
world barley exports. When combined, these two represent over half of world exports 
of barley (Table 3.2).  
Table 3.2: World’s major barley exporters (‘000 tonnes) 
 ++)-++ +++- - - - *./
012 !" "! !   !   !"$ 3*)

	 "! "!$  !# !$ "!#$ 3,
16 $ ! # $# !$ !$"# 3',*
# ! !" !$ !  $"$ 3'**
5 "#  " !" "! # 3*
1 # #" ! #  $ $ (,
6 !   $# $  *''
786 
 " ## # " #" '+*
!	  #   " ('
5 "$    "# ,
$
  " $ " ## ""$ (

	 )3'( 3() 3),) +3( 3*, 3
Source: FAO Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
 
In recent years, Former Soviet Union countries such as Russia, Ukraine and 
Kazakhstan have become significant barley exporters. 
Depending on the season and the price of substitute feed grains, 20 to 25 per cent of 
world barley trade is malting barley and 75 to 80 per cent is feed barley. Feed barley 
trade represents approximately 13 per cent of total world trade in coarse grains and 
Australia’s feed barley exports account for approximately 3 per cent of world coarse 
grain trade. 
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3.1.3 Imports 
The EU is also the biggest barley importer in the world importing an average of 5.2 
million tonnes per annum which comprises 26 per cent of total world barley imports 
(Table 3.3). 
Table 3.3: World’s major barley importers (‘000 tonnes) 
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Saudi Arabia is the second largest importer comprising 25 per cent of world barley 
imports and China is the third largest comprising approximately 11 per cent. 
However, Chinese barley imports are mainly malting barley for beer production. 
Japan and the Middle East are the main markets for feed barley.  
3.2 Australian overview  
3.2.1 Production 
The major barley growing regions in Australia are in the South West of WA, the Eyre 
Peninsula, York Peninsula and the south east of SA, the Wimmera, Western District 
and north east regions of Victoria and the Riverina and Central regions of NSW.  
Small areas of production are also located in Tasmania and south east Queensland 
(Figure 3.2). 
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Figure 3.2: Australian barley production regions 
 
Source: ABS AgStats, 2001 
Australia’s barley production has steadily increased over the past 30 years. However 
the 2002/03 season saw a dramatic drop in production from 8.4 million tonnes 
(2001/02) to 3.7 million tonnes. Production rebounded in 2003/04 to a record 8.5 
million tonnes (Figure 3.3). 
Figure 3.3: Australian barley production (‘000 tonnes) 
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Source: ABARE Commodity Statistics, 2004 and FAO Statistics, 2004 
Barley production in Australia has fluctuated over the past eight years, due changes in 
growing conditions across Australia.  Historically SA is the major barley producer in 
Australia, closely followed by WA. However in 2003/04, WA produced 2.9 million 
tonnes of barley compared to 2.5million tonnes in SA as excellent growing conditions 
were experienced in Western Australia’s main barley production areas (Figure 3.4).  
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Figure 3.4: Australian barley production by state (‘000 tonnes) 
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Source: ABARE commodity Statistics 
3.2.2 Exports 
Over the past five years Australia has exported an average of 3.2 million tonnes of 
barley per annum. In 2002/03 exports fell to 2.2 million tonnes due to the drought 
conditions experienced across much of Australia (Figure 3.5). A breakdown of barley 
export markets by destination in not available due to the confidential nature of the 
information. 
Figure 3.5: Australia’s barley exports (‘000 tonnes) 
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Source: ABS, 2004 
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WA overview  
3.2.3 Production 
Barley in WA is segregated into two categories, malting barley and feed barley. In 
2003/04, barley production in WA reached an all time record of 2.9 million tonnes 
(Figure 3.6). WA represents approximately 28 per cent (five year average) of total 
Australian barley production.  
Figure 3.6: Western Australian barley production (‘000 tonnes) 
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Source: ABS, 2004 
3.2.4 Exports 
The majority of barley produced in WA is exported. Based on a five year average, 
malting barley exports represent 40 per cent and feed barley exports 60 per cent of 
total production.   
Western Australia’s main markets for export barley are Japan (35 per cent), China (24 
per cent) and Saudi Arabia (16 per cent) as indicated in Table 3.4.  
Table 3.4: Western Australian barley export markets (tonnes) 
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3.3 Market development 
Grain Pool Pty Ltd (GPPL) is the major exporter of barley from WA.  GPPL markets 
three barley grades; malting barley, feed barley and a smaller premium grade called 
shochu.  Shochu barley is used in Japan to manufacture a specialty alcoholic spirit.  
In 2001, GPPL and the Australian Barley Board (ABB), embarked on a joint 
marketing venture for barley. Their company, Grain Australia, markets both WA and 
SA grain under the same brand, increasing market power.  
Japan uses 75 per cent of the barley it imports from WA for feed and the remainder is 
used for malting and shochu. The Middle East is the other major market for Western 
Australian feed barley. These two markets pay a premium over competitors in the EU 
due to the quality advantages of the plump bright grain from WA. Kuwait and Saudi 
Arabia are the major importers of Western Australian barley in the Middle East which 
is used as a feed grain for camels and sheep.  
3.4 Demand  
Currently, local demand for feed barley is significantly lower than current production. 
A high proportion (77 per cent) is exported overseas or sold interstate and a small 
proportion (5.1 per cent) is transported internally from the northern and eastern region 
of WA to the south coast livestock region.   
The relative proportions of malting to feed receivals are variable depending on the 
season.  Feed barley received in WA has varied from 200,000 tonnes to 800,000 
tonnes (Figure 3.7).  In 2003/04, the excellent barley crop produced over 2.0 million 
tonnes of feed barley which was a record and significantly higher than any other 
bumper year in WA. 
Figure 3.7: Malting versus feed barley receivals in WA (‘000 tonnes) 
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Source: GPPL, 2004 
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3.5 Agronomic performance 
Production of a high yielding barley crop with plump grain of the correct protein level 
requires the appropriate selection of soil type, rotation, variety and sowing date. 
Barley performs well on many soil types but is susceptible to waterlogged soils. For 
optimal performance barley should be sown from mid May for the later maturing 
varieties through to late June for earlier maturing varieties.  
Feed barley 
Feed barley can be grown under higher fertility regimes following lupins or legume 
based pasture as there is no required protein range. Crops produced for feed barley 
generally have higher yields than malting barleys due to the higher levels of nutrition. 
However, the yield increases do not necessarily offset the price differential between 
malting and feed.   
The most popular feed variety grown in WA is Mundah, which is well suited to the 
northern growing regions and lower rainfall regions due to its early maturity and 
plump grain size.  Yagan and Doolup are also suitable in these regions.  Skiff and 
Fitzgerald are more suited to the southern regions. 
Malting barley 
Malting barley is typically grown in rotations following either canola or wheat 
production where the nutrition levels are lower and grain protein levels attained are 
more likely to fall into the optimum range of 9.5 to 11 per cent.  Under these rotations 
the lower yields are realised with malting barleys due to lower nutrient levels. 
Varieties suggested for malting barley production in WA include earlier maturing 
varieties such as Stirling, Hamelin, Schooner and Unicorn for the drier northern 
regions and the later maturing Gairdner, Baudin, Harrington and Franklin for the 
wetter southern regions.   
Varieties 
To date the majority of work and focus in the Western Australian barley industry has 
been on malting barley. 
The malting variety Stirling has dominated receivals for more than 15 years.  The late 
maturity malting variety Franklin was produced in the southern part of the State from 
1994 until 1998 but has been replaced by Gairdner and to some extent Schooner. 
Other new barley varieties such as Harrington, Unicorn, Baudin and Hamelin have 
been adopted more recently.   
The market share of barley varieties in WA has been dominated by malting types for 
the past 10 years. Stirling continues to be the dominant variety sown but its share has 
been reduced from 65 per cent in 2000/01 to 45 per cent in 2003/04 (Table 3.5). 
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Table 3.5: Barley varieties used in WA (5 year average) 
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Source: Crop Variety Sowing Guide, 2004 
In the past few years, the late maturing malting variety Gairdner has made significant 
inroads into the southern regions replacing the feed varieties Onslow and Skiff, and 
the malting variety Franklin.   
Total feed barley production is a combination of dedicated feed barley and 
downgraded malting barley. Current feed varieties include Mundah, Yagan, Doolup, 
Molloy, Onslow and Skiff.   
The feed variety Mundah has created a small niche due to its higher yield and large 
grain size.  The malting variety Schooner has been marketed to meet a quality demand 
in the export market place.  Several high yielding feed varieties including Mundah, 
Molloy, Doolup, Moondyne, Windich and Yagan have been released over the past 10 
years however, due to the high price differential between malting and feed 
(consistently $40-50 per tonne) these varieties have been poorly adopted by growers. 
Diseases  
The major diseases affecting barley are scald, powdery mildew, spot-type net blotch, 
net type net blotch, leaf rust, barley yellow dwarf virus (BYDV) and loose smut.   
The severity of these diseases change each season and the economic implications vary 
each year. In southern regions with high rainfall, these diseases can cause significant 
losses as epidemic levels can arise.  Diseases can be controlled by a combination of 
seeding resistant varieties and the application of appropriate fungicide treatments.   
3.6 Grower returns 
Barley prices, and net returns to Western Australian growers in real terms, have 
fluctuated over the past 12 years.  Historically, prices have been high and the 
malting/feed differential has been low.  The differential of net returns to growers (real 
terms, 1996/97) between malting and feed has varied from a low of $11.67 per tonne 
in 1979/80 to a high of $57.50 per tonne in 1996/97 (Figure 3.8). Over the past five 
years, the average price difference between malting and feed barley is approximately 
$34 per tonne. 
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Figure 3.8: Malting versus feed net barley returns (real $ per tonne; 1996/97) 
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Source : DAWA, 2004 
The price differential is a key driver influencing the relative merits of producing 
malting verses feed barley. 
Gross Margin 
The following is a Gross Margin for feed barley production in the Great Southern 
region of WA (Table 3.6). 
Table 3.6: Gross Margin for feed barley production in WA ($/ha) 
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A sensitivity analysis provides some idea of the penalties and rewards that are 
possible with varying yields and net on -arm returns (Table 3.7).  
 Table 3.7: Gross Margin sensitivity ($/ha)  
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Source: Gross Margin Guide, 2003 
The sensitivity analysis compares the necessary yield increases for dedicated feed 
barley at the expense of lower prices per tonne, compared to malting barley.  Whilst 
dedicated feed barley varieties do produce yield increases when compared to malting 
varieties, feed barley production will only be competitive with malting barley if the 
price differential is reduced or the yield of feed varieties is significantly increased 
(Table 3.8).   
Table 3.8: Sensitivity analysis of malting and feed barley with yield increases. 
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Note: based on net on-farm price for malting barley ($160/t) 
3.7 Research and development 
DAWA, GRDC and the Western Malting Barley Council have been research partners 
in the breeding and commercialisation of premium malting barley varieties in WA for 
more than 15 years. The following objectives are used in the breeding of new barley 
varieties. 
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• Agronomic performance: increased production efficiency focusing on yield, 
adaptation, shattering, lodging resistance, stiff straw and semi dwarf. 
• Resistance to diseases and pests: scald, spot type net blotch, net type net blotch, 
mildew, barley yellow dwarf virus (BYDV), leaf rust and loose smut 
• Resistance to abiotic stresses: acid soils, mineral nutrient stresses such as 
Aluminium and Boron toxicity, Manganese, Zinc and Iron deficiency, moisture 
stress, waterlogging, heat, cold and frost 
Breeding for feed barley 
A recent review of the genetics and breeding for feed barley quality attributes was 
undertaken by Ullrich (2002). Ullrich (2002) states that, currently 67 per cent of the 
world barley crop is used for feed and 28 per cent is used for malt or directly for food, 
and 5 per cent used for seed.  A significant amount of research has been undertaken to 
understand the genetic control, biochemistry and physiology of malting quality but 
little attention has been given to feed quality.   
Traditionally feed is that which is not received as malting with little quality 
specification other than test weight, per cent plumpness and brightness.  By default 
feed barley rejected as malting can be high in protein.   
Feed barleys are fed to both mono-gastric (non-ruminant; pigs and poultry) and 
ruminant (beef, dairy cattle and sheep) animals.  It is also now being incorporated into 
aquaculture feed.    
Categories of feed grain traits include physical, chemical and animal performance. 
Physical traits include characters such as test weight, kernel weight, grain plumpness, 
two-row or six-row, hulled or hull-less, and the particle size obtained from crushed or 
milled grain.   
Higher test weights give more nutrients in starch and protein and less "air" and fibre.  
Plumper grain is associated with lower fibre.  The hull (10-15 per cent of the grain) 
consists of cellulose, hemi-cellulase and contributes to the poor performance in pigs 
and chickens.  Hull-less barleys improves the its feeding performance compared to 
corn and wheat.   
Two-row barleys generally perform better in most of the above traits and are often 
preferred in feed markets.   
The chemical composition of barley grain consists of carbohydrates, protein, lipids 
and minerals.   
Carbohydrates 
The dominant carbohydrate is starch (80 per cent) representing 40-65 per cent of the 
barley grain.  Barley starches are normally 75 per cent amylopectin and 25 per cent 
amylose.  The amylose content can vary from 0 per cent in waxy barleys to 45 per 
cent in high amylose barleys.   
Non-starch carbohydrates and lignin make up the remaining 10-20 per cent of the 
carbohydrate and represent the total dietary fibre.  The non-starch carbohydrates are 
mainly beta-glucan (4-8 per cent of grain) and to a lesser extent arabino-xylans.  High 
quantities of these are particularly detrimental to the feeding performance of mono-
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gastric animals.  Both increase the viscosity in the gastro-intestinal tract and reduce 
digestibility.   
Protein  
Protein content can vary from 6.5 per cent to 25 per cent of the grain.  Barley is a 
grain which exhibits amino-acid deficiencies for lysine and threonine.  The lysine 
content (0.45 per cent, whole grain) is less than required for growing pigs (0.6 to 1.0 
per cent).  Rations are often supplemented with lysine and threonine or the diet is 
"balanced" with the addition of a legume grain.   
Polyphenols and flavonoids 
Barley contains proanthocyanidins in the testa of the grain.  These often bind to 
proteins reducing the bio-availability and digestibility of the protein in the feed of 
pigs and chickens.   
Minerals 
The major minerals in the grain are phosphorous, potassium, and calcium; important 
trace elements include Calcium, Iron, Magnesium and Zinc.  Barley is high in phytate, 
which reduces the availability of phosphate and the divalent cation trace elements.  
Lower phytate barleys improve feeding performance.  Only 20 per cent of the 
phosphorous in barley fed to pigs and chickens is taken up by the animal. The 
remaining 80 per cent is excreted creating a substantial environmental problem.  Low 
phytate barleys improve the phosphate uptake to 45-50 per cent, improve the rates of 
gain and reduce the environmental problems associated with high levels of 
phosphorous in the effluent.   
Genetics of feed quality traits 
The advent of molecular genetic mapping populations, usually derived from double 
haploids, has greatly enhanced the ability of researchers to determine the gene 
location of simply inherited traits and quantitative traits known as quantitative trait 
loci (QTLs).   
Studies by the North American Barley Genome Mapping Project (NABGMP), the 
Australian National Barley Molecular Marker Program (NBMMP) and similar 
programs in Europe have determined the chromosomal location of genes controlling 
physical, chemical and animal performance traits.  The use of molecular genetic 
markers for these traits has enabled the development of feed quality barleys with 
specific traits.  As an example, the variety Valier from Montana State University has 
been released with increased average daily gain for feed-lot cattle.  This is due to the 
intensive cattle feeding study of a population from a cross between Lewis and 
Baronesse; both high yielding feed types.  Barleys were fed to cattle under 
experimental conditions and the genes (QTLs) controlling important traits mapped to 
individual chromosomes.  Molecular genetic markers have now been developed for 
these traits to be used in marker assisted selection (MAS) programs for improved feed 
quality.  Varieties have also been developed with higher protein bio-availability and 
therefore, have reduced environmental problems associated with high nitrogen 
effluent.   
 
	
					
 

"#
Future prospects for improvements in the feed quality barleys   
There is a large potential for gains from improved performance of feed barleys fed to 
both mono-gastric animals and ruminants.  Improved varieties with superior physical, 
chemical and animal performance traits will improve the efficiency of the animal feed 
industries and reduce some of the environmental problems associated with intense 
animal production, especially in sensitive catchment areas.   
Programs specifically focussed on producing high yielding, disease resistant and 
abiotic stress feed barley will enable the development of a feed barley industry which 
will be better able to compete directly with malting barley, giving the grower more 
choice.   
3.8 Conclusion 
The fact that dedicated feed barley varieties are grown in WA suggests that it has 
greater benefits than a dedicated feed wheat variety. This could be because malting 
barley requires low levels of soil nitrogen in order to obtain the correct protein 
requirements, which inhibits the growth potential of the crop and reduces the yield 
potential.   
A SWOT analysis has been conducted on the production of feed barley as a dedicated 
feed crop industry in WA (Table 3.9). 
Table 3.9: SWOT analysis of barley as a feed grain in WA 
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3.8.1 Recommendations 
• Improved communication between the Animal and Plant programs at DAWA and 
industry to develop a "whole of supply chain" approach to supporting the livestock 
and aquaculture industries. 
• Better definition and priority determination of the feed quality requirements for 
the feed grain industry. 
• Development of a more intensive feed performance evaluation of advanced barley 
lines. 
• Development of a high yielding, disease resistant, abiotic stress tolerant feed 
barley improvement program to be fully integrated with the existing program. 
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4 Oats 
Oats are a member of the grass family (Gramineae). The vast majority of oats grown 
throughout the world are Avena sativa and the primary use of oats is livestock feed, 
which accounts for an average of 74 per cent of total usage (Welch, 1996). In some 
countries, notably the US, food use of oats has begun to increase because of positive 
health benefits attributed to oats. In many parts of the world, oats are grown for 
reasons other than grain, such as pasture, forage, bedding or as a rotation crop (Welch, 
1996). 
Oats thrive in cool, moist climates and are particularly sensitive to hot, dry weather 
from head emergence to maturity. The crop is adaptable to many soil types, produces 
better on acid soils than other small grains and grows successfully on leached, acid 
soils of humid, cool regions around the world. Most of the world production comes 
from spring-sown cultivars because they are hardier than many winter varieties. 
In WA, oats production can be divided into two sectors. Oats are grown for grain 
production, which are used for both human consumption and as a feed grain for 
livestock.  Traditionally, significant amounts of oats are retained on-farm as stockfeed 
and are not traded.  The other sector is oaten hay, which has become the fastest 
growing broad acre agricultural industry in WA.  The majority of the oaten hay is 
produced for the export market to countries such as Japan for use in their livestock 
industry.   
4.1 World overview 
4.1.1 Production (Grain) 
Oats are the sixth largest cereal crop in the world after corn, wheat, barley, sorghum 
and rice. There is however a downward trend in the production of oats, due in part to 
increased mechanisation but mostly due to the increased emphasis on competitive 
crops yielding greater amounts of energy or protein per hectare. Oats are considered a 
minor coarse grain and account for only 3 per cent of world coarse grain production. 
Over the past 30 years, world production of oats has declined from just over 50 
million tonnes (1973/74) down to approximately 26 million tonnes (2003/04). This 
equates to a 50 per cent drop in production during this period (Figure 4.1). 
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Figure 4.1: World oats production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
The EU is the world’s largest producer of oats, producing 8.5 million tonnes per 
annum (five year average). Russia, Canada, the US and Australia respectively are the 
next largest producers (Table 4.1). 
Table 4.1: World’s major oats producing counties (‘000 tonnes) 
 +++- - - - -' *./
012 $! " $!"#" $! $ !$ $!"$ )3',
5 !"# #!  $ ! !# ! *3)
# "!# "! " !#  !  "!# 3,(
1 ! !  !#$ ! !  3+,

	 !$ !   !" # !# 3'
16 #  $$ !# " "" +,
#  $$" !      # ()

  # #       *,)
!	 "#$  "   #   *
> " " "# " "" '(
$
  !" ! ! ! !" 3'

	 '3( ,3' (3' *3**) ,3,) *3+,
Source: FAO Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
4.1.2 Exports (Grain) 
Canada is the major exporter of oats in the world exporting an average 1.2 million 
tonnes annually and constituting 47 per cent of world trade. The EU is the next largest 
exporter comprising 42 per cent of trade. Australia is a distant third, exporting an 
average 166,000 tonnes per annum and representing 6 per cent of world trade (Table 
4.2).  
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Table 4.2: World’s major oats exporters (tonnes) 
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Source: FAO Statistics, 2004 
Note: * EU includes the 25 member countries (1st May 2004) 
4.1.3 Imports (Grain) 
Imports have remained reasonably stable over the past five years at approximately 2.5 
million tonnes per annum. The US is by far the largest importer comprising 70 per 
cent of imports. The EU (13 per cent), Japan (4.2 per cent) and Mexico (3 per cent) 
are the next largest importers of oats but are significantly smaller than the US market 
(Table 4.3). Over the past five years trade has comprised of less than 8 per cent of 
world oats production.  
Table 4.3: World’s major oats importers (tonnes) 
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Note: * EU includes the 25 member countries (1st May 2004) 
4.2 Australian overview 
4.2.1 Production (Grain) 
The major oats growing regions in Australia are in the south west of WA, the Eyre 
and York Peninsulas of SA, the Wimmera, western district and north east regions of 
Victoria and the Riverina and central region of NSW.  Small areas of production are 
also located in Tasmania and south east Queensland (Figure 4.2). 
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Figure 4.2: Australian oats production regions 
 
Source ABS Statistics, 2004 
Oats production in Australia has not mirrored the world’s decrease in production with 
Australia slightly increasing production over the past 30 years. This increase in 
production has mainly been due to the development of export markets for oats. Oats 
production in Australia was at its peak in 1983/84 at 2.2 million tonnes. Production 
has since receded to 1.5 million tonnes in 2003/04 (Figure 4.3).  
Figure 4.3: Australian oats production (‘000 tonnes) 
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Source: DAWA, 2004 
Since 1999/00, WA has become the largest producer of oats in Australia. This 
increase is in contrast to Victoria which has seen a steady decrease in production 
during the same period (Figure 4.4).   
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Figure 4.4: Australian production by state (‘000 tonnes) 
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Source: ABARE, 2004 
4.2.2 Exports (Grain) 
Specific export data for oats is confidential and is therefore incomplete. From the 
available data, Japan is Australia's largest export market for oats. Significant increases 
can be seen in Japanese imports since 1999/00 where imports of Australian oats 
increased six fold however exports decreased in 2002/03 due to the drought (Table 
4.4). 
Table 4.4: Australia’s oats export markets (tonnes) 
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4.2.3 Production (Hay) 
Oaten hay production in Australia has increased from an estimated 720,000 tonnes in 
1990/91 to approximately 1.65 million tonnes in 2001/02 (Figure 4.5).  
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Figure 4.5: Australian oaten hay production (‘000 tonnes) 
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Source: Australian Fodder Industry Association (AFIA), 2004 
WA is the largest producer of oaten hay in Australia. SA is second except in 2001/02 
when SA production was higher than WA. All producing states have had an upward 
trend in production over the past decade (Figure 4.6). 
Figure 4.6: Oaten hay production by state (‘000 tonnes) 
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Source: AFIA, 2004 
Growth in the oaten hay industry in recent years has been driven by a significant 
increase in export demand, particularly into Japan.  Increased market acceptance of 
oaten hay and low world supplies of Johnson Grass and Sudan Grass hay have 
provided opportunities for oaten hay producers, particularly in WA, SA and Victoria.  
Domestic demand has remained relatively stable. 
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4.2.4 Exports (Hay) 
Australian oaten hay exports have increased significantly over the past 14 years from 
just over 100,000 tonnes in 1989/90 to 600,000 tonnes in 2002/03. The development 
of export markets in the Asian region has lead to this dramatic increase (Figure 4.7). 
Figure 4.7: Australia’s oaten hay exports (tonnes) 
0
100,000
200,000
300,000
400,000
500,000
600,000
700,000
19
89
/90
19
90
/91
19
91
/92
19
92
/93
19
93
/94
19
94
/95
19
95
/96
19
96
/97
19
97
/98
19
98
/99
19
99
/00
20
'00
/01
20
01
/02
20
02
/03
to
n
n
es
 
Source: AFIA, 2004 
Note includes straw exports 
In 2002/03, Japan was the largest export market for Australian oaten hay comprising 
478,000 tonnes or 80 per cent of total exports (Table 4.5). 
Table 4.5: Australia’s oaten hay export markets for 2002/03 (tonnes) 
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4.3 WA overview 
4.3.1 Production (Grain)  
In WA oats are grown for grain, hay, silage and/or grazing. Typically 60 per cent of 
the Western Australian oats crop is retained on-farm as animal feed where it is value 
added and then leaves the farm as wool and meat. A further 15 per cent of the oats 
crop is used within the domestic feed trade in compound feed rations for a range of 
livestock uses.  
Production of oats for grain in WA has slightly increased over the past 30 years. In 
1988/89 a record 618,000 tonnes of oats was produced. However, production has 
fallen slightly in the past five years with an average of 450,000 tonnes produced 
annually (Figure 4.8). 
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Figure 4.8: Western Australian oats production (‘000 tonnes) 
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Source: DAWA, 2004 
4.3.2 Exports (Grain) 
Oats exports from WA dramatically increased in 2000/01 to 64,000 tonnes 
representing a three fold increase from the 1999/00 season. Before 2000/01, oats 
exports comprised approximately 5 per cent of total oats production.  Since then, oats 
exports have increased and represent approximately 20 per cent of production (Table 
4.6). In 2002/03, the positive trend in oats exports decreased due to drought. 
Table 4.6: Western Australia’s major oats export markets (tonnes) 
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Oats exported from WA include bulk, bagged and processed.  The bulk and bagged 
oats are mainly used for stockfeed and processed or rolled oats are mainly for human 
consumption. Recent years have seen an increase in bagged oats exports. 
The majority of oats from WA are marketed through Agracorp Pty Ltd, a wholly 
owned subsidiary of the Grain Pool Pty Ltd (GPPL).  Agracorp trades two grades of 
oats; milling and feed.  Within the milling oats grade, Mortlock is segregated and 
individually marketed.  The reason for this is that Mortlock oats are sold at a premium 
price to the Japanese racehorse industry due to quality characteristics of this variety. 
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4.3.3 Production (Hay) 
Oaten hay production in WA has grown significantly from 1990/91 to 2002/03 as 
production has increased from 330,000 tonnes to 450,000 tonnes respectively. 
Western Australian production peaked in 1999/00 at 534,000 tonnes (Figure 4.9). 
Figure 4.9: Western Australian oaten hay production (‘000 tonnes) 
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Source: AFIA, 2004 
4.3.4 Exports (Hay) 
Forecasts from major exporters of oaten hay suggest that WA will secure an increased 
share of the world market for oaten hay. The majority of Western Australian oaten 
hay exports are bound for the Asian region (Table 4.7). Approximately half of 
Western Australia’s oaten hay production is exported. 
Table 4.7: Western Australia’s major oaten hay export markets (tonnes) 
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Japan is the largest importer of Western Australian oaten hay and has imported an 
average of 187,000 tonnes per annum over the past five years. Exports to Japan are 
steadily increasing.  
The rest of Australia is also a significant market for Western Australian oaten hay 
with an average of 3,259 tonnes transported to the eastern states on a yearly basis. 
4.4 Market development 
Grain 
AgraCorp, the Western Australian oats marketing body, services a number of long 
established premium markets including Japan (milling/feed), South Africa 
(Mortlock/milling) and Malaysia (Mortlock). South Africa and Malaysia purchase 100 
per cent of their oats requirements from WA due to the high quality and the 
consistency of supply. Japan buys approximately 60 per cent of its requirements from 
Australia, with 90 per cent of this supplied from WA. 
South American markets are price sensitive, although their preference is to purchase 
Western Australian product. In years of short supply and/or large price differences 
however, these markets will purchase product from Europe, Canada or eastern 
Australia.  Therefore, this market tends to be opportunistic for WA. 
The US is the largest importer of oats and has been targeted by Australian exporters 
over the past five years or more.  According to AgraCorp, the US has the potential to 
consume a minimum of 100,000 tonnes of Western Australian oats annually. Western 
Australia’s major competitor is Canada which dominates the US trade with 80 per 
cent of total US oats imports. 
In recent years AgraCorp, in conjunction with AWB Ltd, has been actively involved 
in opening the US market. Previously, the US market was restricted, due to quarantine 
issues related to wheat flag smut. Once this issue was resolved oats imports from 
Australia were allowed.  In 1999, the first shipment of Western Australian oats was 
supplied to the US. Unfortunately a banned species of wild oats was detected in the 
shipment and this has consequently restricted Australia’s access to the US market. 
Currently oat imports into the US market require an import permit, a phyto-sanitary 
certificate and an additional declaration form (AQIS, 2004). 
Europe has also been a market with a strong preference for Western Australian 
milling oats, but exports have been restricted in recent years due to high import tariffs. 
Commission regulation (EC) No 1789/2003 of 11 September 2003 indicated that the 
import tariff on oats is € 89 per tonne which at the current exchange rate equates to 
$AUD148 per tonne. This represents a tariff of approximately 120 per cent on the 
Western Australian price milling oats. 
Other small opportunistic markets exist in the Middle East, North Africa, Philippines 
and Taiwan. These markets are predominantly seed or feed markets and present 
marketing opportunities in years of oversupply. 
Oaten hay 
Oaten hay is predominantly used as a fibre source for livestock. There are also other 
opportunities to use the hay for straw bedding in markets such as Japan and the 
Middle East for the horse racing industry. 
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The export oaten hay market is very competitive. Japan in particular has very strict 
requirements, and demand specific quality characteristics. A consistent supply of first 
grade hay is essential in order to retain market share in quality focused markets. 
Meeting the quality specifications required by these markets is dependent on both 
crop variety development and environmental influences. Close attention to detail of 
the quality of oaten hay is required otherwise future business may be lost.   
Important specifications include colour, stem thickness, moisture level, digestibility, 
soluble fibre content, organic matter and crude protein levels. Low levels of annual 
ryegrass toxicity (ARGT) and Ergot are also very important for export trade. 
4.5 Demand 
Grain 
Worldwide, consumption of oats is concentrated in the major producing countries. 
The Soviet Union, the US, Canada, Germany and Poland account for about 70 per 
cent of world feed use. Oats are principally fed to dairy cattle, horses, mules, chickens 
and turkeys. Some other uses for oats are pasture, hay or silage. 
Internationally, one of the growth areas for the use of oats is in the horse industry. In 
the US, this is rapidly becoming a specialty feed for horses, both hobby and racing, or 
for livestock breeding stock.  
Oat hulls are a by-product of oats processing, and can be used in chemical 
manufacturing for animal feed or as a fuel for power plants. Oat hulls are a basic raw 
material in the production of furfural which is a chemical intermediate in the 
production of a number of important industrial products such as nylon, lubrication 
oils, butadiene, phenolic resin glues and rubber tread materials. 
Since 1997/98, the Australian domestic market including food, feed and seed has 
consumed between 80 and 90 per cent of Australia’s oats production, leaving between 
10 and 20 per cent available for export. Feed usage consists of between 70 to 80 per 
cent of Australian oats production, with this been divided evenly between processed 
and unprocessed feed.  
Australian domestic consumption of oats in 1999/00 was approximately 1.25 million 
tonnes per annum, across three market segments (Watkins 2000): 
 Human consumption – 120,000 tonnes; 
 Processed and unprocessed stockfeed – 1.09 million tonnes; and 
 Seed requirements – 39,000 tonnes. 
Over the past five years, Western Australian producers have reduced the area planted 
to oats for grain.  The increased range of crops available for inclusion in rotations, and 
particularly the higher Gross Margin crops of wheat, canola and chickpeas, has caused 
oats to slip in importance 
Whilst it is difficult to quantify, demand for oats in formulated stockfeed rations in 
WA has declined over the past five years due to the abundant availability of 
alternative grains. 
The nutritive value of oats is largely determined by the ratio of hull to groat (the soft 
inner grain remaining when the husk is removed from harvested grain) and the ratio is 
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affected by the environment and the genotype.  The fibrous components of the hull 
reduce the overall digestibility of the grain and dilute the concentration of other 
nutrients.  Oats have a very high crude fibre content relative to wheat and barley, and 
lower protein content.  Naked oats (de-hulled) demonstrates the effect of removing 
the hull on overall composition and hence nutritive value (Table 4.8). Other cereals 
have higher levels of proteins and lower levels of fibre compared to oats, which make 
them more attractive in livestock diet. 
Table 4.8: General composition of cereal grains (g/kg dry matter) 
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A more detailed examination of the fibre fraction shows that oats contain a 
comparatively large amount of lignin, which restricts the extent to which the cell wall 
material can be digested. The high cell wall, cellulose and lignin values mean that 
hulled oats are less easily digested by monogastric animals compared to wheat and 
barley. Furthermore, in-vitro ruminant digestibility is also lowest in oats.  Removal of 
the hull reduces the fibre components to values closer to that of wheat. The starch 
content of husked oats is low compared to other cereals and thus, oats are considered 
a ‘safer’ feed for horses since these animals are less well adapted to the digestion of 
starch compared with, for example pigs (Table 4.9). 
Table 4.9: Fibre fractions and carbohydrate components of cereal grains 
(g/kgDM) 
  
 !	 $
 6


	

&@C D "&   & " &$ "&


&@C D " & #"& & 
#		 & #&#  & &
% &  "& #&

  #& #&  &$ $&
# &$ $$#&# #"& "

	@	@ 
 % " % &#
 #&# #&  & &
Source: Welch, 1995 
Oaten hay 
The Australian oaten hay industry market includes the domestic and export sectors. 
The domestic sector of about 1 million tonnes, is at least twice the size of the export 
sector at present. Most of the oaten hay produced in Australia is fed on-farm in the 
season following production, or stored as a drought reserve and not available for 
markets.  This normal market situation can change from time to time due to the 
attraction of occasional higher prices for fodder from drought areas. 
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Both sectors are steadily growing in size, with export sector volumes more than 
trebling during the last decade to nearly 500,000 tonnes.  
The domestic market segments for oaten hay are: 
• Dairy; 
• Beef feedlot; 
• Feed for export cattle; 
• Supplementary sheep feed; and 
• Equine fodder. 
In recent times, the more professional/discerning dairy farmer and beef feedlotters 
have looked at high quality oaten hay as an alternative fibre source.  Deregulation of 
the dairy sector may well encourage more of this consumption as farmers strive to 
optimize animal performance.  The remaining three segments in the group are likely 
to remain minor in terms of volume consumption with maintenance sheep feed 
requirements being difficult to predict. 
When the nutritional qualities of other hay sources are compared to oaten hay, legume 
hays are superior in nutritional quality as a feed source as they have considerably 
higher dry matter and protein levels and comparable ME levels (Table 4.10). Oaten 
hay is still an essential source of fibre for livestock and is popular due to its 
palatability and price competitiveness compared to legume hays. 
Table 4.10: Nutritional value of different hay sources 
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Under normal seasonal circumstances, current domestic consumption of oaten hay in 
WA would be as follows. 
 Dairy    2,000-3,000 tonnes per annum 
 Beef feedlot   1,000 tonnes per annum 
 Export cattle feed  1,000 tonnes per annum (mostly cattle cubes) 
 Supplementary sheep feed Variable 
 Equine feed   2,000 tonnes per annum 
 Total    6,000 – 7,000 tonnes per annum 
 
Over the next five years, and given the sustained development of these industries, 
consumption of oaten hay could increase as follows. 
 
	
					
 


 Dairy    10,000 tonnes per annum 
 Beef feedlot   3,000 tonnes per annum 
 Export cattle feed  2,000 tonnes per annum 
 Supplementary sheep feed  Variable 
 Equine feed   2,500 tonnes per annum 
 Total    17,500 tonnes per annum 
 
With growth in the oaten hay industry, there has been an expansion in the number of 
companies compressing oaten hay for the export markets (Table 4.11).  There are four 
major players in the Western Australian industry and there are many other farmers 
groups in the state that are interested in setting up oaten hay operations. 
Table 4.11: Compressors of oaten hay for exports in WA (tonnes) 
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The first eight hay compressors listed in table 4.11 operate double dump pressing 
plants and are export focused.  This is because bulk density is very important and 
costly component of oaten hay exports.  The oaten hay is tightly compressed to reduce 
the bulk density of the product and reduce shipping freight costs. 
However, in all cases these operators incur significant costs in compressing the hay 
and therefore become more expensive suppliers on the domestic market compared 
with the local farmer who produces small bales and supplies nearby customers.  
A benefit for domestic consumers purchasing from specialist operators is that the 
product quality is likely to be less variable than the product supplied directly by the 
local farmer. 
Oaten hay is predominantly fed to livestock as fibre. However, downgraded oaten hay 
can be used by feed compound companies to manufacture pellet. This provides 
producers with an excellent alternative for weather affected oaten hay. Oaten hay 
pellets can be used in beef feed-lotting, sheep feed, dairy, pig, aquaculture and pet 
food industries.  
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4.6 Agronomic performance 
Oats can be sown from late April to mid-May for long season varieties through to late 
June for short season varieties. There is a wide range of oat varieties available for 
production in WA but there are only three major grades: 
• Milling/export grades (non-dwarf oats); 
• Feed grade (dwarf oats); and 
• The hull-less varieties, which are suited to the pig and poultry industries.  
The feed grade oat varieties have excellent straw strength and shedding resistance, 
produce higher yields than the milling grades and are suitable for on and off-farm 
feed.  Hull-less varieties are very susceptible to harvest damage and can also suffer 
emergence problems.  
The average yield (five year) for oats production is 1.8 tonnes per hectare. 
Varieties 
The varietal composition of the Western Australian grain oats crop has varied 
considerably over the past six years. Mortlock is the most popular oats variety and is 
sown on an average of 18.8 per cent of total oats acreage. However Mortlock oats 
have dropped from 22 per cent of total oats in 1999/00 to 13 per cent in 2003/04. 
Mortlock has given way to popular new varieties such as Pallinup and Carrolup, both 
of which are milling export varieties (Table 4.12). 
Table 4.12: Oats varieties used in WA (5 year average) 
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Source: Crop Variety Sowing Guide, 2004 
Oaten hay 
The main varieties used for oaten hay are early maturing varieties such as Winjardie, 
Swan and Carrolup.  Oaten hay yields range from around 4 tonnes per hectare in 
lower rainfall districts to around 7 tonnes per hectare in higher rainfall districts. Many 
growers budget on 6 tonnes per hectare.  
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Oaten hay production normally requires approximately 20 per cent more fertilisers 
compared to other grain crops as higher levels of Phosphorous, Potassium, Copper, 
Zinc, Manganese and Calcium are removed from the soil by the oaten hay crop.  
Diseases 
The major diseases affecting oats are stem rust, leaf rust, Barley Yellow Dwarf Virus 
(BYDV) and Septoria avenae blotch. The severity of the diseases change each season 
and the economic implications vary each year. In southern regions with high rainfall, 
these diseases can cause significant losses if epidemic levels develop. 
4.7 Grower returns 
Oats plays an important role on-farm in WA by providing a flexible crop rotation as a 
disease break for take-all and foliar diseases.  Oats can be sold for cash flow, or used 
as a forage crop, or used on-farm as stockfeed for supplementary feeding.  
Oats can tolerate acidic soils and waterlogging more than other cereals and has greater 
frost tolerance, which provides more options for farmers prone to these types of 
conditions.  
Over the past four years feed oats prices have increased significantly, from a low of 
$103 per tonne to over $330 per tonne in 2002/03. The price of feed oats closely 
mirrors the price of feed barley (Table 4.10). 
Figure 4.10: Feed oats, wheat and barley prices (A$ per tonne) 
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Source: ABARE, 2004 
Oaten hay prices are influenced by the US as it is the major exporter of forage in the 
world. Local seasonal conditions are also important factors that influence local market 
demand and quality of hay.  
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There are four categories for pricing oaten hay, in 2004 the ex-farm prices landed at 
store for each grade are as follows. 
AH1  – $140 per tonne  
AH1a  – $110 per tonne 
AH2  – $100 per tonne 
AH3  – $90 per tonne 
Gross Margin (Grain)  
The following is a Gross Margin for production of oats for grain in the Great Southern 
region of WA (Table 4.13).  
Table 4.13: Gross Margin for oats (grain) in Great Southern region of WA ($/ha)
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The above Gross Margin represents the average district yield of 4 tonnes per hectare 
for a grain producing oats crop in the Great Southern region of WA. A sensitivity 
analysis of the average Gross Margin provides some idea of the grower returns at 
varying yields and net on-farm prices (Table 4.14).  
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Table 4.14: Gross Margin sensitivity for oats ($/ha) 
$
"CB-

G&D
=	C
- D
B B B B B'
/, 1#" 1 1" 1 1" 
/) 1$" 1 1 1 1""
'/ 1 " 1" B) 1"" 1"#"
'/ 1" 1# 1"  1" 1"
'/' 1" 1$ 1"" 1" 1
Source: Gross Margin Guide, 2004 
Gross Margin (Hay) 
The following is a Gross Margin for oaten hay production for the domestic market in 
the Great Southern region of WA (Table 4.15). 
Table 4.15: Gross Margin for oaten hay in WA ($/ha) 
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The above Gross Margin represents the average district yield of 7.5 tonne per hectare 
for an oaten hay crop produced for the domestic market in the Great Southern region 
of WA. A sensitivity analysis of the average Gross Margin provides some idea of the 
grower returns at varying yields and net on-farm prices (Table 4.16).   
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Table 4.16: Gross Margin sensitivity for oaten hay ($/ha) 
$
 "CB-

G&D
=	C
- D
B B B B B'
,/* 1" 1  1# 1" 1
(/ 1$ 1 1 1 1"#
(/* 1" 1 B)( 1"# 1"
)/ 1$ 1# 1" 1 1 
)/* 1" 1" 1  1 1
Source: Gross Margin Guide, 2004 
 
4.8 Research and development 
DAWA and GRDC have been research partners in the breeding and 
commercialisation of milling and feed grain oats in WA for over 15 years. The 
breeding objectives for the current project are: 
1. To develop and commercialise new oats varieties for the western region with 
appropriate high quality characteristics to meet domestic and export market 
requirements for human consumption and animal feed; 
2. To select for appropriate plant type, varying maturity and disease resistance to 
suit the range of growing environments and sowing times; and 
3. To screen for resistance to the main diseases in WA. 
The specific breeding objectives for yield and grain quality (physical and chemical 
attributes) are listed below (Table 4.17). 
Table 4.17: Oats grain breeding objectives 
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4.9 Conclusion 
The bulk of Western Australian oats production for both grain and oaten hay is used 
for feed for livestock. Premium feed markets for both oats grain and oaten hay 
continue to be developed by the industry. It is this market development that has lead 
to WA opposing the world trend of decline in oats production. Varieties such as 
Mortlock are highly sought on the international market as a high quality feed ration 
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for race horses. The following lists the strengths, weaknesses, opportunities and 
threats of oats production for feed rations (Table 4.18). 
Table 4.18: SWOT analysis of oats as a feed in WA 
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4.9.1 Recommendations 
For the further development of oaten hay for feed grains the following 
recommendations should be implemented. 
• That Australia’s grain and hay oats industries continue to be serviced by a 
combined WA and SA breeding program. 
• That an increased emphasis on hay breeding and hay agronomy be implemented in 
WA. 
• That an expanded and reciprocal variety sharing program be implemented with 
SARDI. 
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5 Triticale 
The cereal crop Triticale (genus X Triticosecale) was developed by the Centro 
International de Mejoramiento de Maiz y Trigo (CIMMYT) in Mexico over fifty 
years ago through the combination of the genomes from durum wheat (Triticum 
turgidum) with those from rye (Secale cereale).   
In 1967, there was a break through by CIMMYT when an accidental cross was made 
between a dwarf wheat variety and a primary triticale. The outcome was a triticale 
line called Armadillos, which were high yielding and were used in triticale breeding 
programs throughout the world, including Australia.  Triticale was conceived to take 
advantage of the high grain yield potential and good grain quality of wheat with the 
wide adaptability of cereal rye, which includes the ability to tolerate extremes of soil 
pH, low soil fertility and drought. Triticale is a man made crop that had no 
evolutionary development. 
5.1 World overview 
5.1.1 Production 
Over the past five years, world triticale production has increased by 2 million tonnes. 
Triticale production peaked in 2002/03 at 11.3 million tonnes but fell by more than a 
million tonnes in 2003/04 to 10.2 million tonnes (Figure 5.1). World triticale 
production is very small (1.5 per cent) in comparison to total world wheat production.  
Figure 5.1: World triticale production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
The EU is the major producer of triticale in the world producing approximately 8 
million tonnes annually and comprising 80 per cent of total world production. Within 
the EU, Germany (2.8 million tonnes), Poland (2.5 million tonnes) and France (1.2 
million tonnes) are the top three producers in both the EU and the world. Australia is 
the second largest producer of triticale after the EU and produces 0.6 million tonnes 
annually. Most of the major triticale producing countries around the world have 
increased production over the past five years (Table 5.1). 
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Table 5.1: World’s major triticale producers (tonnes) 
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Source: FAO Statistics, 2004 
In world agriculture, triticale has been used as a grain crop on sandy acid soils such as 
those in Poland or on heavier soils that have high levels of toxic aluminium. In acidic 
soils, low rainfall regions or cold environments, triticale often out-yields other cereals. 
In ideal conditions, triticale can yield up to 8 tonnes per hectare and can frequently 
out yield other cereal crops. 
Whilst having a range of agronomic advantages, triticale can be substituted with corn 
in poultry and pig rations, and barley in ruminant rations. 
5.1.2 Exports 
When comparing the world’s largest exporters of triticale, it can be misleading to 
combine the EU countries as they comprise ten of the top twelve exporters which 
equates to approximately 80 per cent of world exports (Table 5.2). 
Table 5.2: World’s major exporters of triticale (tonnes) 
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As well as being the largest producer of triticale in the world, Germany is the largest 
exporter (150,000 tonnes). On a five year average, Germany exports approximately 
5.4 per cent of there production. 
Hungary is the next largest exporter of triticale in the world (28,000 tonnes) but is a 
significantly smaller exporter than Germany. 
Whilst Australia is the second largest producer of triticale in the world, it does not 
export. This is in stark contrast to other grains produced in Australia, which are 
predominantly exported. 
5.1.3 Imports 
The EU dominates world imports of triticale comprising on average (five years) 95 
per cent of total world imports (Table 5.3).  
Table 5.3: World’s major importers of triticale (tonnes) 
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Source: FAO Statistics, 2004 
The Netherlands (117,000 tonnes) is the largest importer of triticale in the world 
followed by Slovenia (8,000 tonnes) and Belarus (4,800 tonnes). Belarus is the only 
non EU country in the top ten importers of triticale however, it is a European country. 
5.2 Australian overview 
5.2.1 Production 
Production of triticale in Australia began in 1980/81 when a total of 24,000 tonnes 
was produced. Since then production has rapidly increased and a record crop of 
860,000 tonnes was produced in 2001/02. However, production fell dramatically in 
2002/03 due to drought conditions experienced across much of Australia. Production 
did rebound in 2003/04 and approximately 700,000 tonnes were produced (Figure 
5.2).  
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Figure 5.2 :Australian triticale production (tonnes) 
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Source: FAO Statistics, 2004 
In the past five years, there has been growing interest in triticale from Victoria, NSW 
and SA where total feed grain demand has increased by 29 per cent during this period. 
NSW accounts for approximately 40 per cent of Australia’s total production of 
triticale, Victoria a further 27 per cent, SA 20 per cent and WA 5 per cent (Figure 
5.3). 
 Figure 5.3: Australian triticale production by state (‘000 tonnes) 
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Source: ABARE, 2003 
The growth in triticale production has been in response to escalating domestic demand 
for feed grains and improved varieties as part of a viable rotation.  Victoria has 
increased triticale production in response to formulated stockfeed rations. 
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5.2.2 Exports 
Australia does not export triticale. This is primarily because domestic demand for 
triticale is higher than supply. 
5.3 WA overview 
5.3.1 Production 
There are three major production areas for triticale in WA.  The Albany region 
contributes approximately 30 per cent of the state’s production, the Forest area about 
20 per cent, and the Merredin area extending out to the eastern wheat belt produces 
about 50 per cent.   
Production of triticale in WA began in 1980/81 with only 3,000 tonnes. Production 
quickly expanded to 36,000 tonnes in 1984/85. After 1985/86, production slowly 
decreased until the mid 1990’s where production stabilised around 35,000 tonnes 
(Table 5.4). 
Figure 5.4: Western Australian triticale production (‘000 tonnes) 
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Source: DAWA, 2004  
5.3.2 Exports 
In recent years, WA has not exported triticale and all production has been used in the 
domestic market. However in the past, WA has exported small quantities of triticale. 
The first export shipment of Western Australian triticale was in 1985 when Hunter 
Grains consigned 17 tonnes to a Saudi Arabian stockfeed processor. Until 1992, 
Hunter Grains exported up to 5,000 tonnes annually to a range of feed grain markets 
including Japan, South Korea, the Philippines and Indonesia (Watkins, 1997). 
The AWB and other grain trading companies have exported small amounts of triticale 
to Mauritis, Oman, Fiji and New Zealand over the years, however a lack of continuity 
of supply and competitive local demand has restricted further development of these 
markets. 
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There is potential for growth and development of triticale export markets. At present 
most production and consumption of triticale occur in the EU and many countries in 
the Asian region have or are developing large intensive livestock sectors. These 
markets have little knowledge of triticale and an opportunity exists for establishing 
triticale as an important feed grain in these regions. Triticale has the benefit of being a 
non-GM grain, which could assist when competing with US GM corn in niche 
markets. The EU in particular could be highly interested in a non-GM substitute for 
livestock feed. 
5.4 Market development 
Since triticale was first introduced into Australia in the late 1960s, it has been freely 
traded in both the domestic and export markets.  In the eastern states, the market has 
grown progressively due to demand from intensive and semi-intensive livestock 
sectors.  All triticale produced in NSW, Victoria and SA is used by the domestic 
market or retained on-farm for supplementary feeding of livestock. The majority of 
grain is delivered directly to the closest stockfeed processing plant and/or to relevant 
livestock enterprises such as beef feedlots and/or dairy farms. 
In WA, many growers in the Albany port zone store and market the grain privately.  
The grain is sold to cattle feedlot businesses, dairy farmers and sheep/cattle breeders 
for autumn feeding.  Some farmers have used CBH facilities for warehousing or 
selling triticale to AWB Ltd, Agracorp, or to compound feed companies. Most 
triticale is sold directly to the end-users. Some contract growing of triticale has 
occurred over the past couple of years for feed companies in an attempt to secure 
better supplies of grain.  
Receival standards for triticale have been established by the National Agricultural 
Commodities Marketing Association Inc (NACMA), AWB Ltd, GPPL and CBH.  
The standards as defined by NACMA should be used as a reference when purchasing 
triticale for use in livestock diets.  
5.5 Demand  
Triticale has high nutritional qualities, which make it suitable for both animal and 
human consumption.  For human consumption, triticale is used for making bread, 
biscuits, cakes, noodles, breakfast cereals, tortillas and chapattis. It can also be used in 
malting and distilling, but this is not yet undertaken commercially done in Australia. 
For animals, it is used as a feed grain or as a forage crop and has also been used as an 
ingredient in dog and cat food.  
The major users of triticale in WA are the poultry and pigs industries.  Small amounts 
are used to feed beef and dairy cattle in WA.  
The main buyers and processors of triticale in WA are the stockfeed manufacturing 
companies, which seek clean triticale with high-test weights and high energy levels.  
Pet food manufacturers also process small quantities of triticale, however use tends to 
be opportunistic.  
The Western Australian dairy sector consumes small quantities of triticale at present. 
One of the reasons for this is that only about 20 per cent of dairy farmers supplement 
feed in WA, in comparison to 80 per cent of Victorian dairy farmers.  Semi-intensive 
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feedlots north of Esperance use minimal quantities of triticale preferring to use feed 
barley and small amounts of oats. 
Lack of supply is one of the factors hindering further use of triticale by stockfeed 
processors. Other restrictive factors include; 
• Supply shortages. 
• Lower adoption rates. 
• Triticale trades at about a $20 per tonne discount compared to wheat.  
Until Western Australian grain growers can successfully and reliably produce triticale 
with yields that are 10 to 20 per cent higher then the adoption rate will remain low. 
Several companies appear keen to source triticale and include it in their rations.  They 
have indicated there is potential for local demand to increase up to 200,000 tonnes per 
year; with 100,000 tonnes of triticale required in the Fremantle zone and a further 
100,000 tonnes of triticale required in the Albany zone for use in the Western 
Australian dairy sector. 
Triticale is primarily included in livestock diets as an energy source.  Like other 
cereals, it is characterised by moderate protein, high starch and other carbohydrates, 
and high gross energy content.   
Variation in the chemical and physical composition between triticale varieties is 
minimal, and is influenced by region and prevailing seasonal conditions (Table 5.4) 
(Becan, 2002). 
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Table 5.4: Physical and chemical comparison of triticale varieties (g/kg)   
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Triticale is a soft grain with a hardness index almost half that observed for wheat and 
barley.  Less mechanical energy is required to mill triticale compared to wheat and 
barley prior to inclusion in livestock diets (Becan, 2002).  However, as it is a softer 
grain it is more susceptible to insect damage and care should be taken when storing it.  
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In the past, caution has been urged with the use of triticale in livestock diets, 
particularly pig and poultry diets, due to the presence of anti-nutritional substances 
including trypsin inhibitors, 5-alkyl resorcinol and tannins (Becan, 2002).  However, 
modern triticale cultivars do not contain appreciable levels of these compounds and it 
can be fed without restriction in pig and poultry diets, and in the same way as other 
cereals in ruminant diets. 
Pigs 
Triticale can be used in rations for pigs at all stages of production. When pig diets are 
formulated to supply equal levels of digestible amino acids and digestible energy, the 
performance of growing pigs fed triticale as a diet base is equal to, or superior to the 
performance observed when wheat based diets are fed. 
Thus, the triticale inclusion level does not need to be restricted in least-cost diet 
formulations for growing pigs.  It can be included as required in both mash and 
pelleted diets, and contrary to previous suggestions, triticale inclusion above 25 per 
cent does NOT diminish steam pellet quality.   
Triticale can be included in young pig diets without limiting palatability.   Triticale 
does NOT cause problems associated with bowel tympany and intestinal torsions in 
dry and lactating sows when included at levels above 50 per cent, which can occur 
when wheat is the sole cereal source in these diets. 
The digestible energy content of triticale is high compared to barley, and is comparable 
to wheat (Table 5.5).   
Table 5.5: Digestible Energy (DE) levels of cereal grains (MJ/kg) 
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One of the most important factors when formulating a livestock diet is the nutritional 
quality of an ingredient prior to inclusion in the diet.  The greatest cost pressure in 
least cost diet formulations is digestible energy, and any variation in the digestible 
energy content has the greatest impact on the overall diet cost and subsequent animal 
performance.   
Recent assessment (1998-2001) of a range of triticale varieties using near infrared 
spectrophotometry reveals minimal variation in digestible energy content between 
growing areas and varieties (1.0-1.4 MJ/kg).  For this reason, end-users can have 
confidence in the nutritional value of triticale relative to other ingredients. 
Triticale is a high value, consistent quality, cereal grain for use in pig diets.  It has a 
high level of digestible energy and there are no restrictions on inclusion in pig diets. 
Poultry 
The energy content of grains for use in broiler chicken and laying hen diets is 
expressed as Apparent Metabolisable Energy (AME).  A recent review of the AME 
content of grains for poultry (Hughes and Choct, 1999) showed that triticale has a 
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comparatively high AME content compared with wheat and barley, but is lower than 
sorghum (Table 5.6).   
Table 5.6: AME content in cereals (MJ/kg) 
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Source: Hughes and Choct, 1999 
Given the wide range of growing regions and prevailing environmental conditions for 
triticale production, there has been some concern that the nutritional quality of 
triticale may vary for poultry.  Recent research by Hughes and Cooper (2002) showed 
that the AME content of seven triticale varieties grown at different sites ranged from 
13.8-14.3 MJ/kg, dry matter with a mean of 14.2 MJ/kg DM.  Also, the level of 
variation between varieties and between growing sites was minimal. 
As with wheat, the use of triticale in broiler chickens or laying hen diets may result in 
the production of wet, sticky droppings.  This can be overcome by including 
commercial feed enzymes in the diet. Like pigs, triticale is an excellent energy source 
for use in poultry diets. 
Ruminants 
Cattle and sheep have a limited ability to digest energy sources such as starch in the 
small intestine.  While it is desirable to increase starch digestion in the small intestine, 
fermentation in the rumen is still important for deriving energy from cereals such as 
triticale.   
Recent research suggests that the fermentation and enzyme digestion characteristics of 
triticale starch make it a preferred grain for ruminant feeding compared to the more 
traditional grains such as wheat, barley and oats.  Using laboratory techniques to 
measure starch fermentation and enzymic digestion, Bird et al. (1999) demonstrated 
that triticale starch is fermented in the rumen to the same extent as barley and oats, 
however, triticale starch is highly digestible enzyme compared to the other grains 
(Table 5.7).   
Further research is required to demonstrate that this translates to increased net energy 
yield in the animal, but in the interim, it appears that triticale has been underestimated 
as an energy source for sheep and cattle. 
Table 5.7: In vitro fermentation and enzyme digestion of starch from cereals (%) 
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Modern dairy production relies heavily on the application of concentrates as part of 
the total diet to increase milk yield and milk quality, particularly milk protein content.  
Cereals such as triticale are important energy sources within dairy concentrates. 
Triticale represents a high energy (10-14 MJ/kg DM metabolisable energy), high 
protein grain for use in dairy cattle rations.  Due to rapid hydrolysis of starch in the 
rumen, digestive upsets such as acidosis can occur, similar to that caused by wheat.  
As a consequence, animal production achieved from feeding grains such as triticale 
does not necessarily reflect their protein and energy content (Lean, 1987).  
The fact that dairy cattle are usually only offered concentrates for a restricted feeding 
period (such as during milking) means the risk of digestive upsets from grain feeding 
is minimal.  Buffering the ration with 1-1.5 per cent sodium bicarbonate is an 
effective means of preventing any of the adverse effects associated with rapid starch 
hydrolysis in the rumen.   
Triticale is a suitable cereal for feedlot beef rations.  As with dairy rations, starch 
from grains such as triticale and wheat is hydrolysed rapidly in the rumen and can 
result in digestive upsets such as acidosis (Becan, 2002). Sodium bicarbonate can be 
added to the diet to reduce this problem, as can absorptive clays such as bentonite and 
zeolites.  It is also important to ensure that rations containing high levels of cereals 
such as triticale are introduced to the animals slowly over a period of two to three 
weeks with roughage included in the diet.  Coarse cracking of the grain through 
grinding or rolling can help prevent any adverse effects of feeding. 
5.6 Agronomic performance 
Triticale has a reputation for being a better survivor and higher yielding than other 
cereals under adverse conditions such as waterlogging, early drought or on soils of 
low fertility. The reliability of triticale in marginal soils is due to its early vigour, 
aggressive root development and ability to yield under extreme pH and marginal trace 
element status. The early vigour of the crop makes it the better-adapted cereal for 
soils that become too wet during the season. 
Triticale can be grown in rainfall zones from 200mm to 1200mm and should be sown 
at the same time as wheat. Triticale has a larger grain than wheat and seeding rates 
should be higher than that of wheat. 
The early vigour of triticale and higher seeding rates, provide good weed competition. 
It has sprouting tolerance, which is important, if there is rain at crop maturity. The 
new varieties out yield wheat in high rainfall zones and have a high tolerance of root 
diseases, notably root lesion nematodes.  
The main varieties of triticale are Tahara, Muir, Abacus, Credit, Treat, Tickit and 
Everest, and Prime322. Varieties grown for fodder or grazing followed by grain 
production include Madonna and Jackie.  
Tahara is an early to mid-season variety, and is the most widely adapted in WA.  It is 
suitable for low and medium rainfall regions or high rainfall areas where yields will 
not exceed 4 t/ha as lodging becomes a problem. Tahara has full resistance to Cereal 
Cyst Nematodes.  
Tickit is the latest variety and was released in 2000 as a replacement for Tahara and 
has slightly higher yields (5 per cent increase) and stronger straw strength.  
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Muir is a Western Australian breed variety and is widely adapted and has early to 
mid-season maturity. It is well suited to high rainfall areas (more than 600 mm). Muir 
has good straw strength and good disease tolerance.  
Credit was released in 1998 but was not available in WA until 2001. It is a mid-
season variety that is leafier and tillers more than Tahara and Muir. It has good 
waterlogging tolerance and has good rust resistance. It is most suitable to medium to 
high rainfall regions. 
5.7 Grower returns 
Triticale prices are primarily determined on comparison to energy based feed grains 
and are relative to the Chicago Board of Trade’s corn futures prices. Triticale prices in 
Australia closely follow the price of feed wheat and in the past three years prices have 
been almost identical (Figure 5.5).  
Figure 5.5: Triticale prices versus feed wheat (delivered Sydney) and US corn 
(A$ per tonne) 
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         Source: ABARE, 2003 
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Gross Margin 
The following Gross Margin for triticale is base on production after two years of 
pasture in the central south coast of WA (Table 5.8). 
Table 5.8: Gross Margin for Triticale production ($/ha) 
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The Gross Margin for triticale in the central south coast was $150 per hectare. A 
sensitivity analysis provides Gross Margins for varying yields and net on-farm prices 
(Table 5.9). 
Table 5.9: Gross Margin sensitivity ($/ha) 
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Source: Gross Margin Guide 2003 
5.8 Research and development 
Currently, there is one national triticale improvement breeding program in Australia at 
the Waite Institute, University of Adelaide with Dr. Kath Cooper as the plant breeder.  
The program is funded by GRDC and the main aim is to develop spring type (no cold 
or day length requirement) triticale varieties for grain production.  All commercial 
	
					
 


grain varieties such as Tahara, have been bred using the original genes from 
CIMMYT, Mexico and selected for Australian conditions.   
The DAWA and Dr Kath Cooper have conducted triticale trials in WA for the past 
four to five years.  
5.9 Conclusion 
The acid and high aluminium "wodjil soils" of the Eastern Wheat Belt (EWB), WA 
have great potential for triticale and growers feel that triticale will out-yield wheat on 
this soil type.   
Some feedback from Western Australian triticale growers is summarised below; 
• Resistance to leaf disease gives growers an advantage for their overall risk 
management for these diseases in grower cereal programs. 
• As the receival standards for triticale are so tight, there is restricted ability for 
growers to market what they grow.  If they fail to deliver to CBH then they are 
at the mercy of the Perth market or the end-users such as dairy farmers (who 
often have a limited ability to store). 
• In order to minimise costs, they like to use backloading transport, otherwise 
costs can be prohibitive. 
• Most growers are not keen to store triticale, as it is susceptible to weevils. 
Ideally, they need sealed silos so that the fumigation can be carried out 
properly. 
Some growers have been warehousing in CBH storage silos and supplying the feedlot 
market.  As triticale is a freely traded grain there may be opportunities for alternative 
storage facilities to be developed in the EWB, where triticale has a comparative 
advantage agronomically on the ‘wodjil’ soil type of which there is at least 300,000 
hectares. 
Farming systems may change in the future which increase opportunities for triticale 
production. In the EWB, the increasing popularity of serradella means that triticale 
may be the ideal cereal crop to include in the rotation.  There is also increasing 
demand for yellow lupin, which compliments a triticale rotation. The rotation on this 
soil type should include a cereal which can capitalise on the rotational benefits set up 
by the yellow lupin/serradella phases.  
A SWOT analysis has been compiled to help understand the issues associated with 
developing triticale as a dedicated feed grain in WA (Table 5.10). 
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Table 5.10: SWOT analysis of triticale as a feed grain in WA  
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5.9.1 Recommendations 
For triticale to be developed as a dedicated feed grain in WA, several issues need to 
be addressed. Some of the recommendations include: 
• Create a Western Australian triticale association where there is an active group 
of members representing a cross section of industry stakeholders. The group 
whould include growers, stockfeed manufacturers, dairy farmers, beef feedlot 
producers, grain-trading companies, AWB Ltd, GPPL and CBH; 
• The association’s role would be to increase the flow of information and 
understanding from farmers, through to end-users; 
• To address demand and supply imbalances by establishing supply chain 
networks and potential contracts etc; and 
• Provide feedback to agronomic and plant breeding requirements to industry 
funding bodies and the supply chain. 
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6 Canola 
Oilseed Brassicas, especially B. napus, B. rapa and B. juncea, are among the major 
oil producing crops throughout the world, along with soybean, sunflower, peanuts, 
cotton and oil palm. In China, Canada and Australia, the Brassicas oilseeds are the 
dominant oilseed crop.  In India, they are the second most important oilseed crop after 
peanuts.  Brassicas production has increased significantly in the past 15 years in many 
countries. For example, it has doubled in India and in China and increased 15-20 fold 
in Australia. Combined, these four countries represent approximately 75 per cent of 
the total global area for oilseed Brassicas. 
6.1 World overview 
6.1.1 Production 
The canola industry emerged about 60 years ago during the Second World War for 
application as motor oil and engine lubricants (Carmody, 2002). World canola 
production has since increased significantly with the most dramatic increases 
occurring from the late 1970s through to the late 1990s after the development of low 
erucic varieties (Figure 6.1).  
Figure 6.1: World canola production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
World canola production peaked in 1999/00 at 43.1 million tonnes, an 18 per cent 
increase from the previous year (1998/99).  During this period, the increase in 
production was driven mainly by an increase in demand for canola oil for cooking.   
Since the peak in 1999/00, production has declined by approximately 8 per cent per 
annum to 2002/03.  This was mainly due to adverse growing conditions in both 
Australia and Canada.  In 2003/04, canola production rebounded to become the 
second largest canola crop recorded reaching 36 million tonnes.   
The top five canola producers in the world are China, the EU, Canada, India and 
Australia (Table 6.1).  On a five year average (1998/99 to 2002/03), China has 
	
					
 


produced approximately 31 per cent of world canola, the EU 25 per cent and Canada 
17.5 per cent. Australia ranks as the fifth largest producer of canola with 3.7 per cent 
of world production. 
Table 6.1: World canola production (‘000 tonnes) 
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Canola is a cool season crop that does not tolerate extreme heat or dry weather.  In 
Canada and India, spring type B. napus is grown, predominantly over summer, 
Europeans grow winter type B. napus sown in winter and the Chinese grow both 
types, spring-type in the north and winter-type in the Yangtze River Valley. In 
Australia, the mild winters enable spring-type B. napus to be grown in winter. Canola 
seed is crushed to release the oil, which is used as edible oil, while the residue meal is 
a high energy protein feed. 
6.1.2 Exports 
Over the past five years, world canola exports have varied from a low of 4.7 million 
tonnes to a high of 8.9 million tonnes per annum (Table 6.2).  In 2002/03, the top five 
canola exporters in the world in descending order were Canada, the EU, Australia, 
Czech Republic and Hungary.   
Table 6.2: World canola exports (‘000 tonnes) 
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6.1.3 Imports 
In 2002/03, Japan, Mexico, the EU, Pakistan and Canada were the major canola 
importers.  Japan is the largest canola importer with a five year average of 2.2 million 
tonnes and 33 per cent of world imports (Table 6.3).   
Table 6.3: World canola imports (‘000 tonnes) 
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6.2 Australian overview 
6.2.1 Production 
All varieties of canola grown in Australia are B. napus spring types. The crop is 
grown under rainfed conditions during winter in all but the south east of SA (spring 
sown) and a small area of NSW under irrigation. The crop will tolerate a wide range 
of soils, but not highly acids soils and waterlogging.  
Australian canola production has undergone rapid expansion from relatively small 
plantings in the early 1990s to the third largest field crop grown, behind wheat and 
barley (Figure 6.2).   
Figure 6.2: Australian canola production (tonnes) 
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Source: FAO Statistics, 2004 
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Canola has become a valuable cash crop for farmers and also provides an important 
disease break in many cereal rotations in cropping regions receiving more than 300 
mm of annual rainfall. The average Australian canola plantings for the past three 
years have been approximately 1.3 million hectares.  
Over the past nine years there has been a marked increase in canola production in 
Australia. The biggest increases have occurred in WA and NSW (Figure 6.3). 
Figure 6.3: Australian canola production by state (‘000 tonnes) 
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Source: ABARE, 2004 
Prior to 2001/02, NSW dominated canola production with a five year average of 
667,000 tonnes or 40 per cent of total Australian production.  Since 2001/02, canola 
production has declined in NSW and WA has become the major canola producing 
state.  NSW production was only 13 per cent of total Australian production in 2002/03 
and 17 per cent in 2003/04.  
Domestic demand for canola in Australia has stabilised at around 400,000 tonnes per 
year, producing about 250,000 tonnes of canola meal. Future growth in the domestic 
market is limited due to marginal population growth.  However, if new canola 
varieties are developed that have improved oil characteristics, then demand could 
increase particularly in the food service industry. This could have the affect of 
reducing the demand for imported palm oil.  The commercial development of bio-
diesel could also affectively stimulate an increase in the domestic demand for canola 
oil. 
Further expansion in the domestic crushing industry is also restricted due to the scale 
of operations.  To be competitive in the international market, Australian crushing 
plants need to be sizeably larger.  Furthermore, high import tariffs on vegetable oil in 
many countries restrict incentives for local expansion in the domestic crushing 
industry.   
6.2.2 Exports 
Australian canola exports have expanded in line with increased canola production 
over the past 10 years.  Average Australian canola exports in recent years have been 
around 1.3 million tonnes. Exports have been as high as 1.9 million tonnes in 1999/00 
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following a record canola crop of 2.4 million tonnes, and as low as 0.6 million tonnes 
following drought conditions in 2002/03 (Table 6.4). 
Table 6.4: Australian canola export markets (‘000 tonnes) 
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In 2002/03, Japan, Bangladesh, China and Pakistan were the major export markets for 
Australian canola.  These rankings change noticeably when the five year averages are 
taken into consideration. 
The most noticeable change in the rankings of the top Australian export markets for 
canola in 2002/03 is China.  Based on a five year average, China is Australia’s largest 
canola export market.  This is mainly due to the import of more than 1.2 million 
tonnes of Australian canola into China in 1999/00.  However, the Chinese market is 
inconsistent and canola sales decreased by 75 per cent in 2000/01 to 295,000 tonnes.  
In 2002/03 Australia sold only 50,000 tonnes to China.  
The EU market is also erratic for Australian canola exports. In 1998/89 and 2000/01 
there were supply shortages from intra EU markets and the EU imported over 300,000 
tonnes of Australian canola respectively. These sales were large compared to more 
recent canola sales by Australia of 63,000 tonnes in 2001/02 and 1,200 tonnes in 
2002/03. The years of high import have distorted the five year average and can 
misrepresent EU canola imports from Australia. 
The three year average of Australian canola exports represents 81 per cent of total 
production.   
6.3 WA overview 
6.3.1 Production 
Canola is the dominant oilseed crop in WA. Production in recent years has been 
variable due to unfavourable seasonal conditions and fluctuations in canola prices.   
Despite this, canola crops have provided an opportunity for diversification on Western 
Australian farms and are now widely grown throughout the south western agricultural 
region. Canola is being grown in districts with average annual rainfall as low as 
300mm, but the main increase in production in recent years has occurred in the high 
to medium rainfall zone (>500mm and 450-325mm).  
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Canola production in WA has expanded rapidly over the past seven years from 
1996/97 when 106,000 tonnes of canola was grown to a record of just less than one 
million tonnes in 1999/00 (Figure 6.4).  
Figure 6.4: Canola production in WA (tonnes) 
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Source: ABS, 2004 
Since 1999/00, canola production has declined due to late starts to the winter rainfall 
growing season.  In 2002/03, Western Australian canola production decreased by 21 
per cent from 429,000 tonnes in 2001/02 to 340,000 tonnes in 2002/03. However, in 
2003/04, canola production increased by 76 per cent to 600,000 tonnes. 
Approximately 40 per cent of canola produced in WA is delivered to the Albany port 
zone. Kwinana and Esperance port zones both receive approximately 25 per cent of 
the canola crop respectively and the Geraldton zone receives 10 per cent.  Over the 
past five years, between 85 to 93 per cent of the Western Australian canola crop has 
been exported.  
In November 2002, there was a change to the Western Australian Grain Marketing 
Act following the merger of CBH and GPPL.  The new Act, changed the marketing 
arrangements for prescribed grains (barley, canola and lupins).  GPPL is no longer the 
regulator for prescribed grains and does not have a monopoly on bulk prescribed 
grain exports.  The Grain Licensing Authority (GLA) became the regulator and GPPL 
has the main export licence for prescribed grains. GPPL retains the single desk for 
barley, canola and lupins however the GLA has the ability to issue special export 
licences for prescribed grains into markets where GPPL does not receive a price 
premium due to market power. The GLA became operational in July 2003 and in the 
2003/04 season; it issued one canola license to the sub-continent. There are no longer 
any restrictions on container trade for prescribed grains and processed grains. 
6.3.2 Exports 
In 2002/03, there was 287,700 tonnes of canola exported which represented 85 per 
cent of Western Australian canola production. This was significantly less than 
2001/02 where 412,000 tonnes were exported.  The decline was due to drought 
conditions across much of WA. 
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In 2002/03, the five major export markets for Western Australian canola were Japan, 
Pakistan, India, Bangladesh and the EU (Table 6.5).  The major change in 2002/03 
was that China did not purchase any Western Australian canola.  Previously in 
1999/00, China had purchased up to 55 per cent (473,000 tonnes) of Western 
Australian canola exports. 
Table 6.5: Western Australia’s canola export markets (‘000 tonnes) 
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From 2000/01 to 2002/03, the major changes in Western Australian canola export 
markets are as follows; 
• Japan increased imports by 17 per cent between 2000/01 and 2001/02 and by a 
further 17 per cent between 2001/02 and 2002/03. 
• Pakistan increased imports 25 fold from 2000/01 to 2001/02 but decreased by 
56 per cent from 2001/02 to 2002/03. 
• China did not import canola from WA in 2002/03. This represented a decrease 
of 114,000 tonnes from 2001/02.  
WA has only exported canola meal in three of the past eight years, with exports 
totalling less than 2.3 tonnes.  
6.4 Market development 
The primary issues facing the development of the canola industry in WA are: 
• high variability in production levels from year to year; 
• poor yield and inconsistency quality; 
• lack of significant crushing capacity; and 
• threat of blackleg disease.   
There are potential industry opportunities if alternative oilseed crops are adopted. 
These varieties are better adapted to the medium and low rainfall areas than the 
current canola varieties and total oilseed production should increase in the State.  
Further growth in stockfeed demand, particularly for canola meal, would also assist 
market development in the Western Australian canola industry.  
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Increased market share  
For further growth and development of the industry, consistent supply of canola and 
canola meal are necessary for both the domestic and export markets. If product 
availability was not an issue and current prices remained reasonably constant, it is 
estimated that the consumption of canola meal would increase by between 5,000 and 
6,000 tonnes per annum.  
The increase in meal consumption would primarily be for poultry feed manufacture at 
the expense of soybean meal. There would also be some increase in the high density 
young pig diets as well as an increased application by dairy users.  
The beef feedlotters and the export sheep feed manufacturers market is more price 
sensitive than the monogastric and dairy industries. Ruminants also have a greater 
ability to synthesise amino acids so the actual quality of the protein is less important. 
Based on a historical domestic lupin price of $175 per tonne, the canola meal price 
would be competitive at around $210 per tonne.   
Industry growth 
Two key drivers for potential growth in the Western Australian livestock sectors and 
in canola meal consumption are the international health and safety issues, and the 
evolving professionalism of local livestock operations managers, with the former 
being a key contributor to the latter.  Foot and mouth disease in the UK and in Asia, 
has played a significant part in the resurrection of the pig sector in WA over the past 
three years and Bovine Spongiform Encephalopathy (BSE) outbreaks in many 
countries around the world have not only put buoyancy into the beef industry but also 
other red meat options, primarily lamb.  
Over the next three years there is potential for the pig sector to grow by 25 per cent in 
WA. This is on the basis of sustainable increases in Asian demand due to the ongoing 
outbreaks of foot and mouth disease in a number of Asian countries, which has 
sapped confidence in their production systems. Ultimately the growth projections for 
the Western Australian industry could prove quite conservative.  However, based on a 
growth projection of 25 per cent, a further 3,000 tonnes of canola meal per year could 
be consumed. 
Using a prime lamb initiative developed in WA in recent years and branded Q Lamb, 
as a model, there is significant growth potential in the areas of quality lamb meat 
production as well as superfine wool. The Q Lamb production system includes a 
standardised feed formulation, which at present requires over 1,000 tonnes per annum 
of canola meal. Given prospective increases in export demand for this type of product 
and an improving understanding by local livestock producers that feed quality is a key 
to maintenance of uniform performance, canola meal usage in this area could grow at 
least five fold in the medium term.  
Another two consumption areas with long term potential for growth are the pet food 
and aquaculture feed industries. Of all the entire animal feed industries in the world, 
these two are expanding significantly more rapidly than any of the more traditional 
sectors. Again, concerns over the use of meat based proteins, and fish meals in the 
case of aquaculture feed, will lead to ever increasing usage of vegetable protein 
alternatives. 
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Based on this industry analysis, consumption levels of canola meal in WA are 
projected to reach around 40,000 tonnes per annum in the next three to five years. 
Attainment of this usage level would require prices to be pitched at $250-$260 per 
tonne in historical comparative terms. 
On the international market, consumption dynamics will continue to evolve, 
particularly in the developing economies. In the case of China, increased livestock 
production and meat consumption will inevitably lead that country to be a net 
importer of vegetable protein meals. In turn, this creates another market opportunity 
for Western Australian origin canola meal but it also means that an alternative product 
source for Japan and Korea could dry up. In South East Asia, higher levels of meat 
consumption in Thailand, Indonesia and the Philippines, will see increased usage of 
lower priced palm oil meal and Indian rapeseed meal in these countries, thus reducing 
availability of these materials to other regional destinations. These potential benefits 
to the Western Australian canola meal export industry will present themselves over 
time. 
Apart from possible developments in the Indonesian and Philippine livestock markets, 
a region with significant long term potential in this regard is Indo-China. Already, the 
regional leader, Vietnam, has a rapidly expanding poultry sector, with pig production 
set to follow. With a population of nearly 70 million people, Vietnam already has a 
significant domestic market capable of growth, but it also has the potential to become 
an off-shore producer of monogastric meat products for Japan and ultimately for 
Taiwan and Korea as well.  
The Arabian Gulf is also seeing significant expansion in its livestock sectors with 
almost all of its feed concentrate materials imported. This region is also evolving from 
being price driven, to quality and performance oriented.  
6.5 Demand 
Canola seed contains a high oil content which is extracted by a crushing process. The 
crude oil undergoes further processing to refine it to a standard that can be used in the 
human consumption market. The by-product of the crushing process is canola meal 
and this can be used as a valuable high protein stockfeed.   
At present, there are two canola crushing operations based in WA and both are small 
by international industry standards. Details are as follows:  
Riverland Oilseeds - is owned and operated by Gardner Smith. The plant is situated at 
Pinjarra, 80km south of Perth.  It has recently undergone expansion and can now 
crush approximately 50,000 tonnes of canola per annum. The plant uses mechanical 
extraction.  
Kojonup Oils – is a family owned business, located approximately 250km south of 
Perth and the crush capacity is around 5,000 tonnes per annum. This plant also 
operates a mechanical extraction process. 
Combined, these two operations produce around 30,000 tonnes of canola meal per 
year.  Due to the mechanical extraction process, the canola meal oil content is 
reasonably high at 7 to 8 per cent. All meal is currently sold on the domestic 
stockfeed market. 
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Meal 
Ingredients used by the stockfeed manufacturing sector can be easily substituted, and 
thus feed processors tend to purchase competitively priced ingredients. 
Energy values are a function of protein level, residual oil content and available 
carbohydrates. Australia typically produces mid protein meals (36-38 per cent) which 
have a lower energy value. As a result, rations that substitute imported soybean meal 
with canola, sunflower or cottonseed meal must be compensated with a high-energy 
feedstuff such as stabilized tallow (Table 6.6). 
Table 6.6: Nutrient comparison of various oil seed meals and lupins 
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A major factor influencing the energy value of canola meal is the amount of residual 
oil.  The Eastern States processing plants use a solvent extraction method, which 
leaves only 2 per cent oil in the meal. The crushing plants in WA use an expeller, 
which leaves 7-8 per cent oil in the meal. The higher oil content increases the 
available energy value in the canola meal which means the Western Australian 
livestock industry has a comparative advantage over the Eastern States. 
Protein content is important in poultry and pig diets.  However, protein content is not 
as important for ruminants because the majority of proteins are easily degraded in the 
rumen.  In both monogastrics and ruminants, protein quality can be improved by 
altering the sulphur amino acid composition of the seed.  This can also be achieved by 
adding synthetic amino acids to the ration.  However, input costs and other economic 
factors must be considered.  
Based on the high methionine and cystine amino acid content of canola meal, it can be 
a valuable supplement for sheep feed. Lupin seeds which are often fed to sheep in 
WA, have lower methionine and cystine levels in comparison.  
Canola meal is partially protected from degradation in the rumen, particularly if it has 
been processed to decrease solubility. Feeding canola meal to sheep has resulted in 
increased wool growth by between 27 and 133 per cent (Milton and Masters, 1998). 
Crude fibre is present in larger amounts in the hulls of oilseeds and limits their use in 
diets for poultry and young pigs. Removal of hulls and indigestible fibres enhances 
the digestible and metabolisable energy of the meal. The easiest way to address this 
problem is through plant breeding to make the seed coat thinner. 
The greatest application of canola meal in the domestic market is for monogastric 
feeds where higher concentrations of protein are required in comparison to ruminants 
(Table 6.7).  
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Table 6.7: Major domestic consumers of canola meal (tonnes per annum) 
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Demand is driven partially by the limited availability of vegetable protein options in 
WA and partly by the specific nutritive value of canola meal itself. Price relativities 
are than considered for competing ingredients against their respective nutritive 
performances. 
Aquaculture   
The aquaculture industry has experienced significant growth over the past ten years 
and is one of the fastest growing primary industries in Australia. Its value has more 
than trebled from $158 million in 1988/89 to $624 million in 2002/03.  This boom has 
subsequently leaded to shortages in feed meal availability and supply.  Therefore, 
there is great potential for feed grain production and supply to the aquaculture 
industry as fishmeal sources continue to become scarce.   
Canola meal was first identified in the 1980s as having some potential as a useful feed 
ingredient in the diets of fish.  More recently it was identified that protein 
concentrates made from these meals had more value to fish than the raw canola meals.  
Despite this progression, surprisingly little is known about the differences in 
nutritional value of the raw meals produced from different oil extraction methods, 
such as expeller and solvent extraction. 
Canola meal has the potential to be a good ingredient for use in aquaculture diets.  
The amount of digestible protein and energy in the meal are the two components for 
inclusion rates in the diet.  The composition of canola meals produced by different 
methods has different amounts of protein and energy (Table 6.8). The different 
processes influence the nutritional value of these meals to animals. 
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Table 6.8: Composition of fishmeal, canola meals and the protein concentrate 
used in the study 
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Source: B. Glencross, Department of Fisheries 
n/a- Not assessed, DM-Dry matter. 
Pet food 
Canola meal could have an important and increased use in the pet food industry.  For 
example, canola meal is already utilised in the manufacture of some dog biscuits.  
There is potential for further utilisation in the pet food industry. 
Competing feed meal ingredients 
Western Australian canola meal has to compete with other vegetable protein sources 
and meat meal, although meat meal is becoming less popular. Lupins and field peas 
are the major alternative vegetable protein grains produced in WA. Imported soybean 
meal is another option available to feed manufacturers.  
Lupins are the most common source of vegetable protein for use in feed rations in 
WA with 80 per cent market share. Canola meal comprises less than 9 per cent of the 
total vegetable protein used in feed rations in WA (Table 6.9). 
Table 6.9: Ingredient composition used in feed manufacturing (tonnes) 
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Lupins - Around 1 million tonnes is produced each year in WA of which 
approximately 400,000 tonnes are consumed on the property on which it was grown, 
primarily by sheep. A further 150,000 is utlised domestically off-farm, either by 
complete feed manufacturers or dairy and beef feedlot operators. The balance of the 
crop; approximately 450,000 tonnes of lupins are exported each year.  The nutrient 
composition of lupins presents an excellent application to ruminants but less so for 
monogastrics.  As an ingredient, lupins compete strongly in the local market with 
canola meal across most livestock types due to the price relativities.   
Canola meal - Has its greatest application in poultry rations and, to a lesser extent, 
pig formulations. With poultry, canola meal has an upper feeding limit for both the 
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broiler and the layer industries due to product taint. In most instances, manufacturers 
have not reached this limit due to local production and stock limitations.  
Nutritionally, canola meal is attractive to dairy farmers but generally the price 
premium over lupins precludes widespread usage. This also applies to beef feedlot 
operations where lower protein requirements in the formulations means that it is less 
concentrated, and hence, operates on a low cost ration basis where there are high 
substitution rates for feed grains and supplements depending on the lowest price.   
Soybean meal - The Australian Quarantine Inspection Service (AQIS) has a ban on 
soybean meal imports from all origins except the US. Consequently, Australian 
consumers pay a premium for this product over international counterparts. This cost is 
further exacerbated by stringent import inspection procedures that require importers to 
apply a further risk premium on their price to local customers.  
The poultry sector in WA is relatively small.  The current formulation requirements 
make soybean meal usage cost effective.  However, the quantities imported incur a 
freight premium over east coast destinations. Unlike canola meal where technical and 
physiological reasons limit this ingredient’s application, price is the first restriction on 
soybean meal usage. 
6.6 Agronomic performance 
Over 95 per cent of canola sown in WA is triazine tolerant.  The herbicide tolerant 
canola varieties assist Brassica weed control and are an excellent management tool for 
controlling herbicide resistant weeds. Until 2000, there were only two varieties, Karoo 
and Pinnacle that dominated the industry in WA (Table 6.10). New herbicide tolerant 
varieties that have either the triazine and Clearfield tolerance, are better suited to the 
medium and low rainfall areas and produce canola with higher oil content and have 
improved yield potential.  
Table 6.10: Canola varieties used in WA (5 year average)  
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Source: Crop Variety Sowing Guide, 2004 
Variety, climate and season have major impacts on the final oil and protein contents 
in the canola seed. High temperatures and moisture stress reduce the oil content. 
Protein has a direct negative relationship with oil so when climatic conditions are 
good, the oil content increases and the protein levels decline.  
Grower management can influence the yield and oil content of the crop. Choosing a 
variety suited to the environment and sowing early will maximise the yield and oil 
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content. Choice of variety rests with the length of its maturity, the level of the fungal 
plant disease tolerance (blackleg), yield, and oil content. 
Most canola is sown from late April to early June and harvested in November and 
December. The growing season ranges from 150 days to 210 days depending on the 
latitude, rainfall and temperature. During winter, the daily temperatures range from 
minimum 4-5OC to maximum 14-18OC. Flowering and seed development occurs when 
temperatures are rising.  
The canola variety and time of sowing are important factors to consider so as to avoid 
the high temperatures and dry soil conditions at the end of the growing season. Rare 
frosts after flowering can cause seed abortion which will reduce the yield and increase 
the chlorophyll content which makes the oil a green colour and is undesirable.  
In WA, the majority of the growing season for canola tends to be shorter and drier 
than in the eastern states of Australia, and consequently there is a greater need for 
early maturing varieties. The warm spring and hot, dry summer months give the 
Australian canola seed an advantage over the northern hemisphere product by having 
lower seed moisture and less chlorophyll discolouration.  
Canola is sensitive to waterlogging, saline soils and very acid soils where manganese 
and aluminium toxicity may affect yield. On acid soils, lime can be used to alleviate 
the situation. Most soils in WA are sandy and coarse textured with lower water 
holding capacity than the red-brown earths and clay soils that predominate in the 
Eastern States. The sandy soils require higher nutrient inputs, particularly phosphorus 
and nitrogen. 
6.7 Grower returns 
Over the past 24 years, the prices for canola, soybeans and their derivatives have 
fluctuated by about $100 per tonne.  There have been peaks and lows in the price 
cycle over this time period but the prices have been reasonably stable compared to the 
soybean oil price.  Soybean oil prices have been far more volatile as indicated in 
Figure 6.5 with up to $500 per tonne variability.   
In 2002/03, the price of canola reached a record high of $442 per tonne in WA. This 
price rise was driven by two drought years in Australia and Canada, and an increase in 
demand for healthier vegetable oils.   
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Figure 6.5: Canola price versus soybeans (A$ per tonne) 
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Source: ABARE, 2004 
Since the resurgence of canola production in WA in the 1990s, domestic meal prices 
have ranged from a low of $230 per tonne to a high of $410 per tonne. 
Globally, a high price for canola does not always translate into high meal prices, 
although this correlation does seem to occur in WA.  The correlation is based on the 
crushing margin and the price of substitute oilseeds.  In WA, there are few 
alternatives to canola, compared to elsewhere in the world, which has greater access 
to oilseeds, chiefly soybeans.   
Gross Margin 
A typical Gross Margin for canola production in the central wheatbelt of WA would 
be as follows (Table 6.11). 
Table 6.11: Gross Margin for canola production in WA ($/ha) 
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At net on-farm prices of $330 per tonne and a yield of 1.4 tonnes per hectare, a Gross 
Margin of $173 per tonne is achievable in the central wheatbelt. A sensitivity analysis 
of the canola price and yield illustrates the significant differences in possible returns 
for farmers in WA based on-farm prices (Table 6.12).  The analysis indicates that the 
canola yield is the most important factor influencing farm returns. 
Table 6.12: Canola sensitivity analysis ($/ha) 
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Source: Gross Margin Guide, 2004 
6.8 Research and development 
The current canola varieties available in Australian are low yielding compared to 
other major canola producing countries such as Canada.  The varieties need to yield 
higher so that canola can remain competitive for oilseed processors and vegetable 
protein meal end-users. At the same time, there needs to be an increase in both oil and 
protein concentration in the seed as well as better adaptation of varieties to the 
Australian environment to minimise the seasonal and location variations.  
New canola varieties released in NSW between 1988 and 1999 have brought about a 
yield increase of 14 per cent, an increase in oil concentration from 40 to 45 per cent 
and protein in the meal from 35 to 36.8 per cent. At the same time, the glucosinolate 
level has fallen from 20.6 to 6.0 µmoles/g seed (Brennan, Wratten and Mailer, 1999). 
A major component of the yield increase is associated with higher resistance to 
blackleg. 
In WA, approximately 25-30 per cent of canola production is from low rainfall 
regions where canola yields remain about 1.0 to 1.2 tonnes per hectare. Research is 
continuing to assist genetic and agronomic improvements to raise the yields with less 
fluctuation from season to season.   
Feed rations 
Pigs – Feeding canola meal to grower-finishing pigs is being investigated in WA 
(Mullan, Pluske, Allen and Harris, 2000). Growth performance was similar to pigs fed 
lupin seed up to an inclusion level of 150g canola meal per kg diet. Thereafter, daily 
gain declined with increasing canola meal levels, due to thyroid hypertrophy 
associated with higher glucosinolate intake. 
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Dairy cattle – Research by G. Hough, DAWA, has led to the development of a canola 
meal/cereal grain/mineral pellet for on-farm feeding with lupin seed. Up to 1.5 kg per 
day of canola meal fed to cows in early lactation produces increased milk, protein and 
fat as well as weight gain and condition score. The good performance appears to be 
due to better balance of amino acids rather than to higher intake or mobilisation of 
body reserves (Milton J.T.B., 1995). 
Merino sheep – Feeding high quality “protected” proteins such as fish meal can be an 
effective means of producing lean prime lambs. Research in WA (Milton and Masters, 
1998) has indicated that expeller canola meal has the potential to be used in prime 
lamb diets to meet the demands of the modern consumer. Expeller extracted canola 
meal is approximately 30 per cent of the price of fish meal. 
Wool - Wool is unique as an animal product in that its production is almost entirely 
dependant on the amount and composition of the protein absorbed. Providing proteins 
that are protected from degradation in the rumen has been shown to result in large 
increases in wool growth. Masters and Mata (1996) found a 50-63 per cent increase in 
wool growth in merino ewes when canola meal was incorporated in the diet. Canola 
meal is partially protected from degradation in the rumen, particularly if it has been 
treated or processed to decrease solubility and it contains significantly more sulphur 
amino acids than lupins. A commercial block containing canola meal and minerals is 
now available. 
Pet food  
The pet food market in Australia uses about 15,000 tonnes of oil seed meal per annum 
(mostly soymeal) and is growing rapidly. This market requires light coloured protein 
and Genetically Modified (GM) free product. A Canadian firm, Burcon Nutra Science 
Corporation, has applied for a US Patent on the use of canola protein isolate as a pet 
food and animal feed ingredient. The protein ingredient of pet foods is around 25-30 
per cent and the protein efficiency ratio of the canola product exceeds that of the 
soybean equivalent (AOF Newsletter, March 2002). 
6.9 Conclusion 
The primary issues for the development of the canola industry in WA are high 
variability in production levels from year to year, poor yields, lack of consistency in 
quality, lack of significant crushing capacity, and the threat of blackleg disease.   
Expansion of the industry will be affected by any successful uptake of alternative 
oilseed crops, better adapted canola varieties for the medium and low rainfall areas, 
and expansion of the domestic processing sector.  
A SWOT analysis of the potential of canola (meal) as a reliable feed grain source is 
shown in (Table 6.13). 
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Table 6.13: SWOT analysis of canola as a feed grain in WA 
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6.9.1 Recommendations 
For canola to be considered as a major contributor to the feed grain industry in WA, 
the domestic crush needs to increase in volume so that more meal is available. This 
however, is limited by domestic demand for canola oil, and the small population in 
WA.   
WA has become the largest canola producing state in Australia which provides an 
incentive for further expansion in oilseed crushing facilities in WA. This in turn 
would increase volumes of meal available in WA.  
Until canola meal volume increase significantly, feed rations will still mainly rely on 
vegetable protein from a cheaper, more stable source such as lupins. 
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7 Lupins 
Lupins have the highest protein content of all crops in the world with the exception of 
soybean. The three species that are grown commercially are narrow-leafed lupin or 
Australian Sweet Lupin (L. angustifolius), the white lupin (L. albus) and the yellow 
lupin (L. luteus). 
The uniqueness of Australia’s lupin industry in terms of the species grown, the 
environment and the domination of world production means WA cannot rely on 
technology transfer from overseas. The importance of the local industry means there 
is a need for knowledge sharing and communication to be shared to aid the breeding 
and husbandry of the crop and so maintain, or increase, the rate of yield improvement 
and area sown. 
7.1 World overview 
7.1.1 Production  
Global production of lupins has increased significantly over the past 30 years. During 
this period production has ranged from 266,000 tonnes in 1979/80 to 2.1 million 
tonnes in 1999/00. Since the peak in 1999/00, production decreased significantly to 
700,000 tonnes in 2002/03. Production did however rebound in 2003/04 to 1.6 million 
tonnes (Figure 7.1). 
Figure 7.1: World lupin production (tonnes) 
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Source: FAO Statistics, 2004 
In the period from 1960-1970, the former USSR was the world’s largest lupin 
producer (500,000 tonnes), followed by Poland (150,000 tonnes). During this period, 
Australia grew an average of 700 tonnes per annum (FAO Statistics, 2004).  
Production of lupins has changed dramatically from this period until 2004. Australia 
has increased production to become the world’s largest producers of lupins with a five 
year average of 1.2 million tonnes and contributes 88 per cent of world production 
(Table 7.1). Almost all Australian production is L. angustifolius (narrow-leafed lupin).  
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Table 7.1: World’s major lupin producers (tonnes) 
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Source: FAO Statistics, 2004 
Note: these are grain figures – a lot of lupin is grown for green fodder in Russia 
Since the dissolution of the USSR in 1992, lupin production in Russia has dropped 
significantly to approximately 20,000 tonnes per annum.  Poland in now incorporated 
into the EU, which is the world second’s largest producer of lupins. However, on an 
individual country basis, Poland’s production has dropped to an average (five year 
average) of 15,000 tonnes per annum.   
Up to mid 1990, the vast majority of the Russian and Polish production has been L. 
luteus (yellow lupin) and L. albus (white lupin). However, with the outbreak of the 
disease lupin anthracnose in Europe during the 1990s, yellow lupin and albus lupin 
production has reduced. Since then, these species have been replaced by narrow-
leafed lupins.   
There is an emerging interest in lupin production by several European countries. This 
is largely due to the non-GM status of the crop and an attempt to avoid reliance on 
imported GM soybean meal.  The UK has shown the greatest interest and seed 
industry sources have suggested that there is capacity to grow up to 100,000 hectares 
of L. luteus with yields of up to 3 tonnes per hectare in the UK.  
7.1.2 Exports 
In the past five years, only four countries have exported lupins. Australia is the largest 
lupin exporter comprising over 99 per cent of world exports. For world exports by 
market destination, refer to Australian export markets in Table 7.2.  
7.2 Australian overview 
7.2.1 Production  
Lupins are by far the largest of the grain legume crops in Australia, with more than 
1.4 million tonnes of grain produced in 2003/04. Narrow-leafed lupins are the 
predominant variety with approximately 85 per cent of total production grown in WA.  
Production of lupins in Australia expanded in the early 1980s following the release of 
narrow-leafed varieties and an agronomic package developed by Western Australian 
scientists which has been widely adopted by farmers.  Production peaked in 1999/00 
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at 1.9 million tonnes, however by 2002/03, production declined to 537,000 tonnes; the 
lowest point since 1985/86 (Figure 7.2).  
Figure 7.2:Australian lupin production (tonnes) 
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Source: ABS, 2004 
WA is the major producer of narrow-leafed lupins in Australia producing 
approximately 1 million tonnes per annum (five year average). NSW is the next 
largest producer at 120,000 tonnes, followed by SA at 80,000 tonnes and Victoria at 
60,000 tonnes per annum. About half of the NSW production is albus lupin. 
Edwards (1994) estimated that the intensive animal feeding sector had the capacity to 
use 1.13 million tonnes of lupins per annum in Australia (based on a total 
consumption of 7.85 million tonnes of manufactured stockfeed).  Supplementary 
feeding of sheep on-farm also consumes significant quantities in all states of 
Australia.  In the Eastern States, the vast majority of lupin production is used 
domestically with minimal exports. 
7.2.2 Exports 
The predominant use for lupins in export markets is for ruminant production at 60 per 
cent; a further 30 per cent is used for pig production; and the remainder for poultry 
(Robert Nelson, pers comm, November 2000). 
Australia’s largest export market for lupins is South Korea (225,000 tonnes) where 
lupins are dehulled and used for pig production. The EU (152,000 tonnes) and Japan 
(54,000 tonnes) are other significant markets (Table 7.2). 
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Table 7.2: Australia’s lupin export markets (tonnes) 
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Source: ABS, 2004 
7.3 WA overview 
7.3.1 Production 
Narrow-leafed lupins constitute the majority (78 per cent) of grain legume production 
in WA and are the fourth most important crop for the Western Australian grains 
industry after wheat, barley and canola. WA has increased lupin production 
significantly from the early 1980s when improved lupin varieties were introduced 
(Figure 7.3). 
Figure 7.3: Western Australian lupin production (tonnes) 
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Source: ABS, 2004 
From peak production in 1999/00 of 1.6 million tonnes, area sown and production has 
declined considerably in WA due to drought conditions, herbicide resistance and price 
relativities to Triazine Tolerant (TT) canola. 
Since 1994, an average of 63 per cent of lupins produced in WA has been delivered to 
the GPPL (Figure7.4). The remainder are retained on-farm for stockfeed, kept for 
seed or traded on the domestic market. The amount retained on-farm varies from year 
to year, depending on the requirement for lupins for seed and supplementary feed on-
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farm (usually driven by on-farm feed reserves over summer) and price on the 
domestic cash market. 
Figure 7.4: Lupins produced in WA and estimates delivered to GPPL (‘000 
tonnes) 
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 Source: ABS, 2004 
The sheep sector is the major user of lupins in WA followed by dairy, pigs and 
poultry.  A small number of larger growers supply dairy farmers in the Bunbury area 
direct and receive better prices compared to GPPL lupin pool or local compound feed 
companies.  A small number also supply lupins to feed compounders in the Eastern 
States. 
Local compound feed manufacturing companies which service the domestic poultry, 
pig and dairy industries are also large purchasers of lupins. 
CBH and George Weston Foods will commence building in 2005, a specialised lupin 
dehulling plant at Metro Grain Centre in Forrestfield, WA. This will expand 
opportunities to source domestically and for export lupin kernel meal for aquaculture, 
pig and poultry production as well as increase the use of lupins for human 
consumption. 
7.3.2 Exports 
WA is the largest exporter of lupin in Australia. South Korea is Western Australia’s 
largest export market, importing an average 191,000 tonnes (three years average) per 
annum (Table 7.3). 
	
					
 


Table 7.3: Western Australia’s lupin export markets (tonnes) 
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Source: ABS, 2004 
There are restrictions in the Eastern States on the purchase of Western Australian 
lupins due to the presence of lupin anthracnose in WA.  These restrictions are rational, 
as they focus on the major risk posed by the entry of unprocessed grain into the 
Eastern States.  It has been recognised that processed lupin pose minimal risk as there 
is an extremely low chance that any disease spores present on Western Australian 
seed will establish after entry. A protocol for the transportation of suitably processed 
Western Australian lupins has been developed for each state. The price premium 
between the domestic price in WA and the prices in the Eastern States can be 
significant in some years and offers an alternative opportunity for Western Australian 
lupin growers.  
7.4 Market development 
The current Western Australian lupin breeding program will present the opportunity 
for increased product differentiation between lupin varieties such as high protein 
narrow-leaf and yellow lupin varieties. 
The breeding line WALAN2173, scheduled for release as a variety in 2006, has 
higher protein but does not yield as high as other varieties such as Mandelup. This 
new variety offers opportunities as it can be differentiated from other lupin varieties. 
Likewise, the attributes of higher quality lupins such as the yellow lupin make them 
ideal for differentiation for particular end uses. 
These new varieties will enable specialised markets to be developed for their different 
quality attributes.  However if yellow lupins and WALAN2173 are to be widely 
grown by growers, identity preservation will be an important requirement. Identity 
preservation will help ensure that growers have sufficient incentive to grow these 
rather than higher yielding, lower quality varieties. In the first instance, a more 
sophisticated lupin supply chain could be developed by direct contracting of yellow 
lupin production together with local dehulling for the aquaculture market. 
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7.5 Demand 
Worldwide, almost all lupin production is used for stockfeed with only a small 
amount consumed by humans in the food ingredient market.  
Lupins are very suitable as a feed for ruminants (Edwards 1994). They are a high 
protein, high energy grain that has virtually no starch.  
The composition of carbohydrates in lupin seed makes it more suited to fermentative 
digestion than monogastric intestinal hydrolysis. As a consequence, the energy value 
of lupins for ruminants is good and roughly equivalent to that of cereals.  
For pigs, lupins are discounted by the proportion of energy recovered. For poultry, the 
energy values of lupins are significantly compromised by the lack of any effective 
fermentative function within the avian stomach. The value of lupins can be improved 
for monogastrics by removing the hull. The hulls can then be utilised in ruminant 
diets.  
The economic viability of dehulling depends on the nutritional value of each fraction 
being fully recognised by respective end-users.  Currently, it is driven by the protein 
content of the whole grain as the most valuable fraction.   
The international demand for vegetable protein is a large and growing market. 
Western Australia’s  lupin production represents only a very small segment of this 
sector with less than 1 per cent of total worldwide trade in vegetable protein.  
Therefore, because lupins are a minor grain, lupin prices are driven by soybean meal - 
the largest vegetable protein source in the world. 
Different end-users require different characteristics from lupins to receive maximum 
benefit (Table 7.4).   
Table 7.4: End-user requirements for lupins 
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Nutrient content of lupins 
The nutrient content of lupins has been well established and widely accepted by 
stockfeed manufacturers (Hoxey 1994).  In recent times, significant nutritional 
variability within and between narrow-leafed lupin varieties has been reported.   
Notably, Hughes et al. (1998), reported apparent metabolisable energy values of L. 
angustifolius cv. Gungurru fed to broiler chickens ranging from 6.53 to 11.00 MJ 
kg/DM.  Glencross et al. (2003) also reported variability in fish performance, with the 
rainbow trout fed cv. Gungurru lupin based diet growing significantly slower than 
those on a cv. Warrah lupin based diet.  They concluded it was unlikely that this result 
was due to differences in the gross nutritional content but more likely, differences in 
the nutritional value of the protein or its availability between the different lupin 
varieties. 
Table 7.5 compares modern lupin cultivars and advanced breeding lines with respect 
to protein, oil, seed weight and alkaloids.   
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Table 7.5: Lupin cultivar comparison 
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Note: figures are taken as a % of Merrit as the standard; Seed weight (145 mg); Seed protein (36% dry 
weight basis); Seed oil (7% dry weight basis); Seed alkaloid (0.012%) 
When compared with soybeans, lupins have significant advantages as a whole grain. 
However, stockfeed manufacturers have developed processing techniques for 
soybeans that largely eliminate the negative elements associated with that product. 
The positive elements for lupins include: 
• A concentrated source of both protein and energy; 
•  A lack of any major anti-nutritional factors (eg trypsin inhibitors); 
• No requirement for heat treatment; and 
• Desirable handling and storing attributes due to the robust seed coat. 
The compositions of the three species of lupins are detailed in Table 7.6. 
Table 7.6 : Proximate analysis of the three lupin species (%) 
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Ruminants 
All components of the L. angustifolius seed are readily digested by ruminant animals 
whose resident microbial populations provide the enzymes required to degrade the 
soluble and insoluble complex carbohydrates. An important advantage of lupins is 
that ruminants do not normally need a period of introduction to avoid acidosis. 
Furthermore, the content of lignin, the compound which usually limits the digestion of 
fibre is very low (< 1%) and so the overall digestibility of lupin seed is about 90 per 
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cent. This high digestibility combined with the moderate oil content of lupins results 
in a metabolisable energy value (in vivo) of 13 MJ/kg which is higher than cereal 
grains. 
In ruminant animals, the composition of the protein is of less importance though the 
content of methionine may be limiting for wool production in sheep and milk 
production in high producing dairy cows. However, a high proportion of dietary 
protein is undegraded in the rumen and can increase the overall nutritive value of the 
feed. In narrow-leaf lupins, up to one third of the protein is undegraded in the rumen 
and much of the response to lupin seed supplements in sheep and cattle reproduction 
has been attributed to this undegraded portion. 
Pigs and poultry 
Non-ruminant animals on the other hand lack the enzymes required to digest the 
complex carbohydrates in the stomach and small intestine. Unless there is 
fermentation in the lower tract (for example in pigs), the digestibility of energy from 
lupin seed in these species is much lower. 
Even where substantial fermentation in the lower tract does occur, the net energy 
yield from lupin is lower than for grains which are largely digested in the upper tract. 
Furthermore, there is evidence for pigs, this value may be influenced by other 
components in the diet. 
For pigs and poultry, narrow-leaf lupins require supplementation with free lysine and 
methionine or they need to be used with a protein source rich in these amino acids. 
Commercial pig growers have successfully used up to 30 per cent whole lupin seed in 
pig rations.  It is often not economical to dehull lupins to enhance their feeding value. 
While the digestible energy is compatible to other legumes, commercial feed 
formulators tend to discount this by 1 to 1.5 MJ because so much of the carbohydrate 
is fermented in the hind gut, and the energy is not fully available. 
Poultry rations normally contain less than 10 per cent lupin, frequently kernels, 
because of the associated problem of ‘sticky’ or ‘wet’ droppings. While aesthetically 
undesirable and a potential health risk to the birds, through respiratory stress from 
ammonia and coccidiosis, this is not known to affect feed conversion.  
L. albus has a higher protein and crude fat content than L. angustifolius. The energy 
value is higher and digestibility is similar. There is little data on energy utilisation at 
present for ruminant animals for the two species of lupin but they may be regarded as 
interchangeable. There is apparently poor acceptance of L. albus by pigs because the 
growth rate is lowered if included at more than about 15 per cent of the ration. 
Extensive studies have shown that this is not related to any anti-nutritional factor such 
as alkaloids, manganese or amino acid deficiency. 
The yellow lupin offers potential advantages over L. angustifolius and L. albus to the 
intensive animal industries.  The crude protein content is higher than either L. albus or 
L. angustifolius and within their protein fraction, lysine and the sulphur amino acids 
are higher. A further advantage is the higher digestibility of the three limiting amino 
acids - lysine, methionine and threonine.  The digestible energy for pigs and Apparent 
Metabolisable Energy for poultry are both higher than for L. angustifolius (Table 7.7). 
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Table 7.7: Analysis of the three lupin species (whole seed) for nutrient and anti-
nutritional factors 
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Source: Petterson et al, 1997 
Aquaculture 
The demand for alternative protein resources to fishmeal in aquaculture diets has 
stimulated substantial interest in the potential of lupins in Australia.  Some major 
international feed companies are routinely using lupin kernel meal in their 
formulations. The salmonid and prawn feed markets have been identified as two key 
prospective markets for value added lupin products. These two markets are 
technically the most advanced aquaculture feed markets in the world. Together, they 
constitute about 3.6 million tonnes of feed each year. Although significant volume 
exists in other markets such as tilapia and catfish species, the feed requirements are 
for low protein and low energy and therefore the cost sensitivity of ingredient choice 
is high. Conversely, salmonid and prawn feeds are high in protein and have little 
formulation flexibility. This allows increased marketability of such products and an 
increase in the value per unit protein or energy (Glencross 2004). 
There are numerous reports on the nutritional value of lupins when fed to a wide 
variety of aquaculture species.  For a comprehensive review of this subject download 
the technical review at http://www.fish.wa.gov.au/res/broc/report/lupin. 
The depth and quality of the reported work on lupins varies widely.  The volume of 
work is small compared to that on soybean products.  In the 2000s however, some 
clearer evaluations of lupin meals have been published with some key implications on 
how to best utilise these resources in aquaculture diets.  Of the three separate species 
of lupins which have been evaluated, the majority of the international work had been 
on L. albus.  Recent Australian work has focused more on L. angustifolius and L. 
luteus. 
There are a number of studies on the digestible value of lupins.  One of the key 
studies (Glencross, 2001) examined the influence of removing the seed coat 
(dehulling) on its nutritional value.  Both L. angustifolius and L. albus varieties in 
their whole-seed and kernel meal forms were studied by feeding the ingredients to 
silver perch (Bidyanua bidyanus), an omnivorous species.  Clear nutritional 
advantages of dehulling lupins were observed from the results of the report ‘A review 
of the nutritional and biological value of lupins in aquaculture feed’ (Glencross, 
2001).  Irrespective of lupin species evaluated, improvements were seen in the 
digestibility of dry matter, nitrogen and energy (Table 7.8). 
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Table 7.8: Digestibility (%) of L. angustifolius and L. albus whole and kernel 
meals in the silver perch (Bidyanus didyanus) 
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In the recent report ‘Assessment of the nutritional variability of lupins as an 
aquaculture feed ingredient’ (Glencross, 2003), the digestible value of the kernel 
meals of all three species of lupin (L . angustifolius, L .albus, L. luteus) were 
compared against each other and against a reference ingredient of solvent extracted 
soybean meal and wheat gluten. These diets where fed to rainbow trout 
(Oncorhynchus mykiss) and red seabream (Pagrus auratus) (Table 7.9).  The 
digestibility of protein of all lupin kernel meals is generally better than that of the 
soybean meal.  The digestibility of dietary energy from each of the lupin kernel meals 
is typically less than that obtained from soybean, however the higher gross energy 
content of most lupin kernel meals mean that a similar overall level of digestible 
dietary energy to soybean meal is obtained.  The key finding was the excellent overall 
nutritional attributes of yellow lupin kernel meal. 
Table 7.9: Digestible nutrient contents (g/kg DM) for rainbow trout and red 
seabream of key lupin species kernel meals compared to soybean meal and wheat 
gluten. 
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This and other research work clearly indicates that the yellow lupin kernel meal has 
substantial potential as a prospective feed ingredient for the aquaculture sector. This is 
encouraging for the aquaculture industry, provided there is significant tonnage 
available to  begin incorporating the product into feed formulations. In addition, the 
higher protein levels and high digestible nutrient and energy levels shouldl make this 
grain more competitive in the aquaculture feeds sector than narrow-leaf lupin 
varieties, which have substantially lower protein levels. 
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7.6 Agronomic performance 
Narrow-leafed lupins are the most commonly produced species of lupins grown in 
WA. Belara (20 per cent) and Merrit (16 per cent) are the most common varieties 
sown (Table 7.10).  However, all these varieties except Tanjil (anthracnose resistant) 
are expected to be gradually displaced by the new variety Mandelup, which was 
commercialised in July 2004. 
Table 7.10: Lupin varieties sown in WA (5 year average) 
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Source: Crop Variety Sowing Guide, 2004 
Wodjil is the only yellow leaf lupin variety currently available in 2004. It is 
considered a premium grain for stock feed markets and therefore attracts a higher 
price. Yellow lupins (which have higher protein and higher S amino acids levels) are 
expected to receive a premium in the international market over narrow-leafed lupin 
varieties. However, current varietal adaptation and agronomic problems associated 
with growing yellow lupins have made them a poor alternative to narrow-leafed 
lupins in Western Australian production systems. Yellow lupins are very susceptible 
to aphid damage which can occur in low rainfall areas and are also susceptible to 
lupin anthracnose. Albus lupins are also very susceptible to lupin anthracnose 
although new varieties are scheduled for release in 2006/07 which have higher levels 
of resistance.  
In a typical season, the average yield for narrow-leaf lupin production in WA is 
around 1 tonne per hectare.  In the most suitable shires (Mingenew and Irwin), 
average yields increase to around 1.6 tonne per hectare. 
Varietal development in narrow-leaf lupin is well established however lupin breeding 
has only been carried out in WA for approximately 30 years, which is relatively 
minor, when compared to wheat.  
Priority issues for breeding include: 
• Developing disease resistance;  
• Herbicide tolerance into newly developed, high yielding varieties such as 
Quilinock; and 
• Developing varieties with enhanced characteristics for particular end uses. 
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Herbicide resistance in continuous cropping rotations, coupled with relatively low 
current prices, are the biggest threats to maintaining lupin production in WA. 
Breeding strategies to implement changes (Table 7.11) to the physical and chemical 
properties of narrow-leaf lupins would greatly enhance the nutritive value of lupins 
for the high value end uses.  
Table 7.11: Increased lupin value by physical and chemical enhancement 
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7.7 Grower returns 
Domestic prices for lupins are influenced by their export price, which in turn is driven 
by the international vegetable protein market (largely soybean meal prices).  Lupins 
are generally traded at a discount of 25 per cent compared to the soybean meal price, 
(Figure 7.5). 
Figure 7.5: Lupin price compared to soybean and soy meal (A$ per tonne) 
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Source: DAWA, 2004 
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At this time (2004), there is not a large quantity of other domestically produced 
vegetable protein for the feed grains market (eg. other grain legumes, vetch etc.) in 
WA. 
Gross Margin analysis understates the true value of lupins for Western Australian 
farms as it does not take into account the effects of subsequent improvements of 
wheat yield and protein levels.  Farm modelling such as MIDAS, has shown the true 
importance of lupins in the farming system (Pannell 1998). 
The following Gross Margin (Table 7.12) is based on growing narrow-leafed lupins 
on sandy loam in the high/medium rainfall Northern Agricultural Region of WA 
where most lupins are grown. 
Table 7.12: Lupin Gross Margin ($/ha) 
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In the above Gross Margin, a yield of 1.6 tonnes per hectare leads to a net return of 
$86 per hectare. Many lupin growers in the lower rainfall areas of the wheatbelt 
average much lower returns than this. A sensitivity analysis of the above Gross 
Margin shows the volatility of lupin production and profitable returns for Western 
Australian growers (Table 7.13). 
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Table 7.13: Lupin sensitivity analysis ($/ha) 
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7.8 Conclusion 
WA is the largest producer of lupin in the world. Lupins are a well recognised and 
valued as a feed grain by domestic compound feeders and in established international 
markets such as South Korea, the EU and Japan.  
A SWOT analysis (Table 7.14) helps identify the advantages and disadvantages of 
lupin production in WA and its potential for future development as a profitable feed 
grain.   
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Table 7.14: SWOT analysis of lupins as a feed grain in WA 
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7.8.1 Recommendations 
Improvements in lupin varieties through breeding will assist in achieving the desired 
characteristics by end-users and assist in increasing the value of the lupin industry. 
Yellow lupins currently receive a premium on the domestic and international markets 
due to additional protein levels compared to narrow-leafed varieties. However, yellow 
lupins production is difficult in WA due to its susceptibility to aphid feeding damage. 
The breeding of yellow lupin varieties that are more resistant to aphids is currently 
underway and will assist in the performance and production of yellow lupins in WA. 
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Further research and development into products that utilise vegetable protein such as 
aquaculture will expand and develop niche markets for lupins and in a competitive 
market this will extract price premiums for producers.  
To remain economical, lupin producers require higher yields and lower production 
risk.  Breeding higher yielding lupins will also further benefit the Western Australian 
lupin industry. 
	
					
 

 
8 Lucerne 
The perennial forage legume, lucerne (alfalfa) is the world’s oldest and most 
important cultivated forage plant. Fossilised remains of alfalfa dating back more than 
6000 years have been found in Iran and the oldest writings about alfalfa are from 
Turkey, dating 1300 B.C.  
Alfalfa was probably domesticated near: 
• Turkmenistan which is a country between Iran and Kazakhstan and was part of 
the former USSR; 
• Iran; 
• Turkey; 
• Caucasus regions comprise three countries: Armenia, Azerbaijan, and 
Georgia.  On the north is Russia, on the east is the Caspian Sea, on the south is 
Iran and Turkey and on the west is the Black Sea; and  
• Other regions in central Asia.  
Alfalfa was important to the early Babylonian cultures and to the Persians, Greeks, 
and Romans because of its importance for feeding horses used in war. The name 
"alfalfa" comes from Arabic, Persian, and Kashmiri words meaning "best horse 
fodder" and "horse power." 
The most common lucerne is of the species Medicago sativa however there are other 
species of lucerne of lesser importance in breeding programs which are designed for 
particular situations i.e. M.falcata and M. glutinosa are grown in very cold climates 
such as northern China. 
8.1 World overview 
8.1.1 Production 
The main producers of lucerne in the world are the US, Australia and Canada. The US 
produces 9.3 million hectares of lucerne per annum.  It is the fourth largest crop in the 
US in area and is the third largest in value after corn and soybeans (Table 8.1). 
Table 8.1: World lucerne production (tonnes) 
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Canada produces a range of different lucerne products including dehydrated and sun-
cured pellets and cubes. Lucerne production in Canada has experienced a downward 
trend in production since 1994/95 (Bi-weekly bulletin, 2001).  
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8.1.2 Exports 
The EU is the largest exporter of lucerne meal and pellets in the world exporting 
625,000 tonnes per annum (five year average). Canada is the second largest exporter 
of lucerne pellets in the world. The main markets for Canada are Japan, Korea and 
Taiwan.  The US also imports a large amount of alfalfa products and loose hay from 
Canada. 
Table 8.2: World exports of lucerne meal and pellets (tonnes) 
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8.1.3 Imports 
The EU is also the largest importer of lucerne meal and pellets, suggesting a high 
level of intra-EU trade in lucerne. The Palestine Occupied Territory is the second 
largest, importing over 290,000 tonnes of lucerne meal and pellets per annum based 
on a five year average (Table 8.3). 
Table 8.3: World imports of lucerne meal and pellets (tonnes) 
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8.2 Australian overview 
8.2.1 Production 
Over the past 13 years, lucerne production in Australia has steadily increased from 
just over 700,000 tonnes in 1989/90 to just less than one million tonnes in 2001/02. 
The gradual increase has been due to recognition by farmers of the benefits of lucerne 
in Australian farming systems (Figure 8.1). 
Figure 8.1: Australian lucerne production (‘000 tonnes) 
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Source: Stubbs, 2000; ABS, 2004 
The total area of lucerne sown in Australia is approximately 1.0 million hectares 
across six states.  This represents nearly 5 per cent of Australia’s 19 million hectares 
of sown pasture.   
On a five year average, NSW is the largest lucerne producer in Australia 43 per cent 
of production with and mainly produces lucerne for grazing, hay and cereal rotation 
purposes (Figure 8.2). 
Figure 8.2: Australian production by state (tonnes) 
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Source: ABS, 2004 
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Victoria and Queensland are the next largest producers with 21 per cent and 20 per 
cent of production respectively.  Production is smaller in SA (10 per cent), WA (2 per 
cent), the Northern Territory (2 per cent) and Tasmania (1 per cent). 
SA is Australia’s largest producers of lucerne seed. Lucerne seed is used for both the 
domestic (33 per cent) and export (66 per cent) markets. Australia produces 
approximately 5,000-6,000 tonnes of lucerne seed per annum. 
8.2.2 Exports 
Australia’s lucerne exports are small when compared to production and over the past 
five years have averaged less than 18,000 tonnes annually which is only 1.9 per cent 
of total production (Table 8.4). 
Table 8.4: Australia’s lucerne export markets (tonnes) 
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The Asian region constitutes the top four market destinations for Australia's lucerne 
exports and nine out of the top 12 markets. The other three major markets are the 
United Arab Emirates (UAE), Saudi Arabia and Mauritius. 
Japan is Australia’s largest lucerne export market comprising 43 per cent of total 
lucerne exports. Japan utilises its lucerne imports for cattle feedlots and fodder for 
race horses. 
8.3 WA overview 
8.3.1 Production 
WA produces just over 2 per cent of total lucerne production in Australia. Most of this 
is irrigated lucerne which is produced on the south west coastal sand plain (Walmsley, 
2001) (Figure 8.3). 
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Figure 8.3: Western Australia’s lucerne production (tonnes) 
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Source: ABS, 2004 
The majority of Western Australian production is traded on the domestic market to 
the horse industry as hay or chaff.  
8.3.2 Exports 
Western Australia’s lucerne exports expanded considerably from 1,100 tonnes in 
2000/01 to 17,000 tonnes in 2002/03. WA is now the largest exporter of lucerne 
Australia (Table 8.5). 
Western Australian lucerne hay and chaff is exported to the fibre deficient countries 
in the Asian and Middle East regions. A portion of production is also used by the live 
export trade as fodder during transport.  
Table 8.5: Western Australia’s major lucerne export markets (tonnes) 
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In 2002/03, the Philippines was Western Australia’s largest export market for lucerne 
supplying all of the Philippines requirements from Australia. Similarly in 2001/02, 
WA supplied all of Australia’s lucernce exports to Indonesia.   
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8.4 Market development  
There are considerable market opportunities to expand the lucerne industry in WA for 
both hay and seed production in domestic and export markets. 
Growth potential for lucerne exports exist in Japan, Korea, Morocco, the Middle East, 
Portugal, Cuba and Bermuda.  Up to 2004, WA has not been able to compete at an 
international level as the majority of lucerne produced in WA is irrigated and 
therefore not price competitive with Canada and the US. 
There are also further opportunities to value add to lucerne fodder by processing into 
pellets for the livestock industry and utilising techniques such as fractionation to 
extract the leaf from the plant to produce valuable protein sources for both animals 
and humans. These techniques are currently being used in France, India and China.  
There are three methods of forage fractionation are; 
* Wet fractionation; separation into juice fraction and a fibre fraction. 
* Dry fractionation; separation into leaves and stems. 
* Fractionation by passage of the whole herbage through the digestive systems of 
ruminant animals, leaving a high fibre residue.  
The lucerne fraction juice can be used as a fertiliser for it’s N, P, K levels, as a culture 
medium for single cell organisms and to produce both food-grade and feed-grade 
protein concentrates.   
The lucerne fraction juice can also be used be further processed and refined to 
produce other high-value products including; 
• xanthophylls for pigmenting egg yolks and poultry skin products;  
• enzymes such as phytase, cellulase, lignin peroxidase and alpha-amylase 
which can be used to manufacture biodegradable plastics; and 
• carotenoids which can be used to produce caesin milk equivalents. 
The by-product from fractionation is the stalk, which can be used immediately for 
field-dried, baled or pelleted products.  It is also suitable for combustion, gasification 
or enzymatic hydrolysis and fermentation to ethanol. 
8.5 Demand 
Lucerne is recognised worldwide as premium forage for dairy, cattle and horses. It is 
well regarded for its ability to produce more protein and energy per hectare than other 
agricultural crops (USDA, 2002). 
The fibre industry around the world is expanding as animal production is intensifying 
and natural resources such as land are becoming scarcer. For example, the cattle 
sector in Japan has increased six-fold over the last decade and now accounts for 75 
per cent of the world’s fodder hay trade (Stubbs, 2000).  
Lucerne in Australia is most commonly associated with fodder conservation, direct 
grazing or seed production. Lucerne can be fed to livestock as hay, silage, chaff, 
pellets and cubes. Over the past 10 years, there has been increasing interest in utilising 
lucerne in cereal rotations in order to improve the sustainability and profitability of 
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these systems.  This is due to the legume’s ability to convert atmospheric nitrogen to 
nitrate in the soil in a form that can be utilised by plants.   
The majority of lucerne (85 per cent) produced in Australia is used on-farm as fodder 
with the remaining 15 per cent sold predominantly on the domestic market to 
livestock enterprises (Stubbs, 2000). There is also a small market for seed in the 
alfalfa sprouting industry for human consumption. 
Australian lucerne hay exports are only small in comparison to oaten hay exports. 
However there are future opportunities for lucerne hay in the export roughage market 
as overseas customers are converting from short fibre products (cubes and pellets) to 
longer fibre products such as baled hay.  
The chemical composition for lucerne is detailed in Table 8.6. 
Table 8.6: Chemical composition (g/kg, as fed) of lucerne 
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*ADF = Acid detergent fibre; NDF = Neutral detergent fibre 
8.6 Agronomic performance 
Lucerne is a perennial legume forage crop that can be grown under both irrigated or 
dryland conditions, on soils ranging from sands to heavy clays with a pH between 4.8 
to 9 (CaCl2).   
Lucerne is predominantly grown in the 400–800 mm rainfall regions. 
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Lucerne will not establish when soils are waterlogged or when surface sealing occurs.  
It responds well to rain in late spring, summer and autumn.  In drought years, its deep 
tap root system can access subsoil moisture and nutrients.  During normal seasons, the 
water used by the plant helps reduce groundwater recharge and subsequent salinity. 
Sowing rates are relative to rainfall and soil type. 
• 250-400 mm: 2–3 kg/ha 
• 400-600 mm: 3–4 kg/ha 
• 600-750 mm: 6 kg/ha 
• Irrigation :  8-10 kg/ha 
In WA, lucerne has the potential to improve agricultural productivity and 
sustainability through filling the summer-autumn feed gap, improving the legume 
component of pastures, lowering the water tables and control of dryland salinity. The 
identification and release of the improved Rhizobia strain (WSM826) through RIRDC 
will increase the area sown significantly in WA (Roy Latta, 1999). 
The most suitable lucerne varieties to grow in WA are the winter active varieties 
rather than the winter dormant types.  This is because: 
• winter active varieties establish more quickly during winter giving better 
development of root systems and carbohydrate reserves;  
• winter active varieties will produce more biomass during late autumn and 
winter;  
• both types will respond to moisture in summer to produce similar quantities of 
biomass; and 
• winter active varieties have persisted under rotational grazing for up to eight 
years. 
The main pests of lucerne are redlegged earth mite, lucerne flea, aphids, sitona 
weevil, small lucerne weevil and grasshoppers. Insects are very likely to invade an 
establishing stand of lucerne so a preventative program should be adopted to control 
redlegged earth mite using Timerite® or bybapplying a pre-emergent bare earth 
insecticide that will control both redlegged earth mite and lucerne flea. Aphid damage 
should also be checked in the first spring and sprayed as necessary. In a mature stand 
of lucerne, insect damage can be controlled by grazing.  
The traditional role of lucerne is expanding to include the use of lucerne in cereal 
rotations; particularly in parts of WA where yields are threatened by rising saline 
water-tables and other factors such as declining soil fertility (G.C.Auricht, 1999).  
Lucerne provides benefits to the rotation including lowering water tables, nitrogen 
fixation, root penetration in compacted soils (biological ripper), disease break and 
expanded options for weed control.  Developing suitable lucerne varieties and suitable 
agronomic systems is now a focus of lucerne improvement in WA. 
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8.7 Grower returns 
Lucerne hay prices can be extrapolated from oaten hay prices with lucerne fodder 
commanding a premium. Lucerne quality standards are largely based around 
subjective measures (colour, taste, feel and smell) but increasingly markets 
(particularly export markets) are demanding objective standards.  
In Canada, the average lucerne prices in 2002/03 for compressed lucerne was CA$196 
per tonne (Alberta Agriculture, 2004). Spot markets for lucerne hay and products 
continue to emerge from time to time largely due to weather related feed shortage 
problems. Access to these markets can sometimes be difficult due to subsidised 
competition, specifically by the EU, or the existence of non-tariff barriers. Recent 
spot markets have included Morocco, the Middle East, Portugal, Cuba and Bermuda 
(Bi-weekly bulletin, 2001).  These are highly competitive markets and the countries 
interested in purchasing lucerne often buy the lower quality products.   
In the US, lucerne is classified into many categories.  They are horse, supreme, 
premium, good, fair, low and mixed good.  The prices range from approximately 
US$150 per tonne for horse and supreme grade, down to approximately US$45 per 
tonne for the lower grades. Prices fluctuate and are impacted by quality and by 
location within the US. In 2004 the average on-farm price for baled lucerne hay was 
US$74 per tonne (Figure 8.4). 
Figure 8.4: Average US price for lucerne hay (US$ per tonne) 
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Source: USDA, 2004 
In the US, buyers and sellers of lucerne, use feed tests to define the quality 
characteristics of the products. Visual appraisal includes checking for mould, heat 
damage and leaf retention. Chemical feed analysis provides valuable nutrient 
information.  A basic test measures moisture content, crude protein and the presence 
of minerals such as calcium, phosphorous, potassium and magnesium. More detailed 
tests include the Relative Feed Value (RFV) which is an indicator of forage quality 
based on a combination of Acid Detergent Fibre (ADF) and Neutral Detergent Fibre 
(NDF). 
In Canada and the US, trading of hay between producers and livestock feeders often 
occurs through auctions. With the advent of the Internet, these auctions have gone 
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online.  The Hay Exchange (www.hayexchange.com) offers a bulletin board approach 
for sellers to post notices of hay for sale.  Each advertisement stipulates species, price, 
type of bale, delivery options and if available, quality information such as the RFV. 
Gross Margin 
The following Gross Margin represents a typical flood irrigated lucerne enterprise in 
southern coastal regions of WA (Table 8.7). 
Table 8.7: Gross Margin for irrigated lucerne production in WA ($/ha) 
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The above Gross Margin is based on 60 per cent of the harvest making prime grade, 
20 per cent medium grade and 20 per cent poor grade. The Gross Margin for the 
above enterprise is $1,385 per hectare.  
A sensitivity analysis allows an interpretation of the effect that varying prices and 
yields have on the Gross Margin of a lucerne enterprise (Table 8.8). 
The results indicate that there is a significant difference in farmer returns, primarily 
based on yield, followed by the number of cuts, the quality and the price. 
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Table 8.8: Gross Margin sensitivity analysis for lucerne ($/ha) 
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Note: 60% prime, 20% medium and 20% poor quality hay 
8.8 Research and development 
Since the release of the first cultivars in Australia, Australian lucerne breeding efforts 
have successfully incorporated a range of disease and insect (aphid) resistance into the 
varieties.  In addition, field selections have been utilised in some programs to increase 
the breath of adaptation of cultivars for an expanding array of environments.  
Developing lucerne for the cereal zones is now a major thrust of Australian breeding. 
The key focus for R and D in WA is outlined below. 
• Lucerne in phase crop rotations - comparing the performance of lucerne versus 
sub-clover in cropping rotations (pasture, pasture, pasture, wheat, canola, 
wheat).  Comparative measurements of soil water use, biomass production, N-
fixation, weed suppression, subsequent grain yields and quality are collected, 
and analysed (based on number of crop years after lucerne that these benefits 
continue). This project is funded by the GRDC, and is being undertaken in 
collaboration with CLIMA/UWA and DAWA. 
• Lucerne plant improvement and breeding - selecting traits from lucerne lines 
which perform well under a range of stresses across dryland environments in 
WA and SA.  This is in collaboration between SARDI and DAWA. 
• Sustainable lucerne grazing management - grazing systems for optimal animal 
and plant production.  (Collaboration between lucerne research group and sheep 
meat program in DAWA).   
Other trials underway are. 
• Establishment - seeding rate/densities (how these affect water use, biomass 
production, N-fixation).  Sowing in alternate rows with a companion crop for 
some financial return in the establishment year (reduces establishment cost of 
lucerne).  Different row configurations for the alternate row systems and their 
effect on water use and biomass production are being trialled; and, 
performance comparisons of different commercial cultivars are being tested. 
• During the lucerne phase, sites in WA are being monitored to determine the 
how much of the soil profile is dried out due to the lucerne.  There is also 
further monitoring once another crop is sown over the established lucerne to 
determine the effects on water use over the year, N-fixation, crop yields 
(suppression) and lucerne biomass production. 
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• Evaluating effective methods of removal of lucerne to return paddocks to 
cropping (in collaboration with Commonwealth Scientific and Industrial 
Research Organization of Australia (CSIRO) Canberra and DAWA).     
The growth areas for the future will be plant breeding, grazing systems, alternative 
products and the development of management packages for dryland hay/seed 
production.   
8.9 Conclusion 
Lucerne pastures have potential in the Western Australian farming systems for 
grazing, hay and seed production for both domestic and export markets.  If WA could 
produce lucerne competitively, with consistent quality and supply, then lucerne 
should have a promising future. A SWOT analysis provides an understanding of the 
potential of lucerne as a feed crop in WA (Table 8.9). 
Table 8.9: SWOT analysis of lucerne as a feed crop in WA 
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9 Cowpeas and Dolichos Lab Lab 
Cowpeas (Vigna unguiculata) and Dolichos Lab Lab (Lablab purpureus) are fast 
growing, annual, summer forage legumes. They are excellent quality crops for 
fattening both sheep and cattle, and are also regarded as good quality feed for dairy 
cattle. In a crop rotation program, these crops can significantly improve soil nitrogen 
levels by nitrogen fixation, and can also be incorporated in the soil as a green manure 
crop. Both cowpeas and the variety ‘Koala’ Dolichos Lab Lab are dual purpose and 
can be harvested for grain production. Cowpeas and Lab Lab are tolerant to drought 
and high temperatures. 
9.1 World overview 
9.1.1 Production (cowpeas) 
At 2004, more then 3.5 million tonnes of cowpeas are produced in the world per 
annum. Over the past 30 years production of cowpeas has increased from 860,000 
tonnes in 1973/74 to 3.7 million tonnes in 2003/04 (Figure 9.1).  
Figure 9.1: World cowpeas production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
Over 95 per cent of world cowpea production occurs in Africa. Nigeria is the biggest 
producer accounting for 60 per cent or 2.1 million tonnes per annum. Niger is the 
second largest producer in the world but is significantly smaller then Nigeria and 
accounts for 11 per cent of total production (Table 9.1). All African cowpeas 
production is consumed within Africa and is mainly used as a cheap protein source for 
human consumption. 
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Table 9.1: World’s major producers of cowpeas (tonnes) 
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Source: FAO Statistics, 2004 
9.1.2 Exports (cowpeas) 
Over the past five years there have been only four exporters of cowpeas in the world. 
The only significant volume is exported by the US. All US cowpeas production is 
exported. The second largest exporter is Egypt exporting an average (five years) 150 
tonnes per annum (Table 9.2). 
Table 9.2: World’s major exporters of cowpeas (tonnes) 
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9.1.3 Imports (cowpeas) 
According to import data from FAO, Egypt is the largest importer of cowpeas and is 
also the second largest exporter. Very small quantities of cowpeas are imported each 
year compared to other vegetable proteins (Table 9.3). 
Table 9.3: World’s major importers of cowpeas (tonnes) 
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1.1.1. Dolichos Lab Lab 
There is no available information on world production of Dolichos Lab Lab. The main 
reason for this is that it is predominantly grown as a forage crop and is not sold on 
domestic or export markets. 
9.2 Australian overview 
9.2.1 Production (cowpeas) 
Cowpeas are grown in northern NSW and Queensland principally as a forage crop. 
Approximately 3,000 tonnes are produced annually with approximately one third 
grown in Queensland and two thirds grown in northern NSW. Production peaked in 
1987/88 at 9,000 tonnes but has since declined (Figure 9.2)   
Figure 9.2: Australian cowpeas production (tonnes) 
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Source FAO Statistics, 2004 
9.2.2 Production (Dolichos Lab Lab) 
Dolichos Lab Lab is also grown in northern NSW and Queensland principally as a 
forage crop. Like cowpeas, approximately 3,000 tonnes of Dolichos Lab Lab are 
produced annually with one third grown in Queensland and two thirds grown in 
northern NSW.    
9.2.3 Exports 
Small amounts of grain are harvested.  Approximately 1,000 tonnes of cowpeas are 
exported per year as human consumption to Asia and Italy and approximately 2,000 
tonnes of Lab Lab are exported annually, mainly to India for human consumption. 
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9.3 WA overview  
9.3.1 Production 
Neither cowpeas nor Dolichos Lab Lab are grown in WA at 2005 and there has only 
been one small trial on Lab Lab to date.  However, there are future opportunities for 
these types of crops where there are opportunistic summer rains. 
9.4 Demand 
Cowpeas and Lab Lab can be used as forage crops, hay and silage production, as 
green manure crops and for grain production. The majority of these uses are for 
livestock consumption although there are niche market opportunities for human 
consumption in the sprouting market and as a cheap protein source for humans. 
Both Lab Lab and cowpeas produce good yields of high quality dry matter. Under 
dryland conditions, yields of cowpeas have ranged from 500 kg dry matter (DM) per 
hectare to over 4000 kg DM per hectare under favourable conditions. Production per 
season is usually in the 2,000 to 3,000 kg DM per hectare range. Yields of up to 8,000 
kg DM per hectare have been recorded in irrigated areas.  
Lab Lab has also produced around 500 kg DM per hectare to over 5,000 kg DM per 
hectare, with irrigated areas recording yields of up to 14,000 kg DM per hectare. 
Cowpeas and Lab Lab show little difference in dry matter production up to the first 
grazing, which is in the first 10 to 12 weeks of growth. However, during late summer 
and autumn, Lab Lab usually produces more total dry matter because of its higher 
growth rates in autumn, superior tolerance of trampling and better survival and 
recovery after grazing. 
In general, a Lab Lab or cowpeas crop of full canopy and approximately 0.5 metres in 
height will yield around 3,500 to 4,500 kg DM per hectare (15,000 to 20,000 kg fresh 
material per hectare). Leaf and leaf stalk make up about half of this. Only the leaf 
portion should be considered in determining the feed availability of the crop. Each 
crop is suited to specific situations and has special requirements.  
When compared to soybeans, both cowpeas and Lab Lab have superior characteristics 
as a forage crop (Table 9.4) 
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Table 9.4: Comparison of soybeans with cowpeas and Lab Lab 
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Hay and silage 
Cowpeas, Lab Lab and soybeans make excellent quality hay that compares favourably 
with lucerne hay (Table 9.5). A conditioner should be applied to these forage crops to 
split or crack the thick stems. Crude protein levels generally range from 15 to 20 per 
cent with metabolizable energy (ME) values of 8 to 9.5.  
Lab Lab, cowpeas and soybeans can also produce good quality silage, particularly 
when mixed with forage sorghum or millet. Like all legumes, these crops have very 
low soluble sugar levels, which can prevent good fermentation and production of 
silage.  
Table 9.5: Average nutritive value of hay types 
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Source: Feeds Evaluation Unit, NSW Agriculture, 1999 
As forage crops, stock selectively graze the leaf parts, with cattle observed to 
consume 80 per cent and sheep 60 per cent more leaf material than stems. This 
highlights the importance of the leaf component for yield, quality and animal 
production. Animal intake declines as leaf availability declines. A comparison of 
forage legumes can be seen in Table 9.6. 
	
					
 

#
Table 9.6: Forage legumes showing range of feed values 
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Source: Muldoon, 1985 
Note: 
* Protein is measured as crude protein. More than 11 % is required to fatten stock. 
** Acid Detergent Fibre (ADF%) is an estimate of the fibre component of the plant. Generally the 
lower the figure the better. 
+Digestible Dry Matter(DDM %) is the proportion of dry material in the plant that the animal is able 
to digest. The higher the figure the better. 
++Metabolisable Energy is the energy value of the feed. It is measured as megajoules per kilogram of 
dry matter (MJ/kg DM). Feed must provide 10 to 12 MJ/kg DM for stock to fatten. 
Weight gains for lambs and steers grazed on cowpeas and Lab Lab are comparable 
with those on lucerne. Trials have indicated that lambs can average a weight gain of 
197 grams per head per day over a 30 day grazing period and 177 grams per head per 
day over a 60 day period (NSW Agriculture, 2000). They gained an average 198 
grams per head per day during the first month and declined to 159 grams per head per 
day over the last 30 days, probably due to a reduced availability of leaf material. 
Commercial steers on Lab Lab, have had weight gains ranging from 0.5 to 1.2 
kg/head/day, depending on age and condition of stock. Many graziers have recorded 
weight gains in the order of 0.7 to 1.0 kg/head/day over a 60 day grazing period.  
An analysis of the grains from cowpeas and Dolichos Lab Lab is shown in Table 9.7. 
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Table 9.7: Chemical composition (g/kg, as fed) of cowpeas and Lab Lab  
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Source: van Barneveld, 2001 
Note: *ADF = Acid detergent fibre 
9.5 Agronomic performance 
9.5.1 Dolichos Lab Lab 
Dolichos Lab Lab (Lablab purpureus) is an annual summer growing forage legume 
that adapts well to regions with a minimum rainfall of 500 mm. It is large seeded and 
develops into vigorous, twining plants. 
Dolichos Lab Lab has an excellent growth habit and is reasonably drought resistant. It 
is quite tolerant to cool temperatures and continues to grow into the autumn and 
winter. Flowering commences in late autumn and if not frosted will continue through 
winter until spring. It is adapted to a wide range of soils. Lab Lab is palatable, and 
produces a large bulk of high protein feed. 
Varieties  
Rongai is the longest maturity variety with a white flower and tan seed with 4,000 
seeds per kg.  Highworth has a shorter maturity and flowers 4-6 weeks earlier than 
Rongai. It has a black seed, and 5,000 seeds per kg. There is a new variety Koalo 
which has 4,200-5,000 seed per kg.  It is a white seed and is a short season variety 
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(120-150 days).  It can be used as a dual purpose crop for either grazing and/or grain 
production.  It has the potential to produce at least 15 per cent higher yield compared 
to mungbeans and fixes more nitrogen.  
Sowing rate  
Lab Lab should be sown at 11-17 kg per hectare for dryland and up to 30 kg per 
hectare for irrigation.  Plant population of 8-10 plants per m² is ideal.  
Lab Lab should be sown into a well prepared seedbed with good subsoil moisture of  
50-75 cm. The ideal sowing depth is 4-6 cm into moist soil with good soil seed 
contact. Row spacings should be 18-90 cm with wider rows for grazing as there is less 
trampling by livestock and improved access for stock.  
Seed should be inoculated with group J inoculant. 
Planting time  
The best time for seeding Dolichos Lab Lab is when the soil temperatures are greater 
than 18°C over 3-4 days. This is generally between mid October and early January for 
Rongai and Highworth.  Koala is best suited to planting from mid December to mid 
January. 
Grazing  
Grazing should commence when there is sufficient plant development and a strong 
root system.  This normally takes 8-12 weeks from emergence. Depending on the 
season, there can be up to three grazings from the Lab Lab crop. There is low bloat 
risk to ruminants. 
Yield  
For dryland production, there should be 0.5-2.0 tonnes per hectare and for irrigation 
the yield can increase to 1.5-3.0 tonnes per hectare.  If Koala Lab Lab is harvested for 
grain, its seed contains 19-29 per cent grain protein. 
Nitrogen  
Dolichos Lab Lab is an excellent nodulator and fixes between  20-150 kg per hectare 
of nitrogen depending on the state of the soil. Such levels of nitrogen fixation 
represent the equivalent of 50–300 kg of urea per hectare. 
Insects  
Koala Lab Lab is very susceptible to heliothis attack particularly during pod 
development and requires rigourous management otherwise little seed will be 
harvested.  
Fertiliser 
Phosphorus is the main nutritional requirement and should be applied at seeding. 
Superphosphate with molybdenum should be applied to sandy, acid soils every four to 
five years. 
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Weeds  
Summer grasses and broadleaf weeds can be problematic.  Trifluralin can be applied 
pre-emergent but there are no registered post-emergent herbicides for broadleaf weed 
control. 
As a forage crop, Lab Lab has several advantages over cowpeas; it has a longer 
autumn growing season and may survive winter to provide spring grazing. It also has 
better resistance to phytophthora root and stem rot. It will grow on acid soils, and 
responds well to superphosphate.  
1.1.2. Cowpeas 
Cowpeas (Vigna unguiculata) is a fast growing annual summer forage legume. It 
provides a high protein grazing crop but can also be harvested for grain production in 
regions with a minimum rainfall of 500mm . 
Varieties 
Caloona and Poona have been the traditional varieties used by farmers.  However, 
there is a newer variety ‘Red Caloona’ which is very popular due to its resistance to 
phytophora root rot. It matures quicker and is small seeded which makes more 
suitable as stockfeed.  Cowpeas are also useful for grazing and as a green manure 
crop. 
Cowpeas cannot be grazed as extensively as Lab Lab due to its lower regrowth 
ability. However, it has very high production and is more palatable than Lab Lab. It is 
preferentially grazed if both crops are grown in the same paddock. 
Cowpeas are a shorter season crop than Lab Lab and can be planted earlier in than 
Lab Lab. It is suited to lighter soils.  Sheep graziers prefer cowpeas due to their lower 
growth habit. 
Sowing rate 
Cowpeas should be sown at a rate of 10-14 kg per hectare under dryland conditions 
with 18-35 cm row spacings at a depth of 3-5 cm into moisture with press wheels. 
This needs to be slightly deeper (5-7 cm) on sandy soil types. 
Late December to early February is the preferred sowing time. Earlier sown crops 
produce more vegetative material and tend to be much more uneven in ripening. 
Crops that ripen in autumn or early winter are more likely to avoid weather damage at 
maturity.  
Seeds should be inoculated with Group I inoculant. 
Grazing  
Avoid prolonged heavy grazing with cowpeas. The best results are obtained if stock 
are removed before stems are damaged. For this reason, a set program is preferred to a 
rotational grazing system (unless there is a very well managed strip-grazing system). 
Insects  
Heliothis can attack the grain of cowpeas during the pod development stage. Green 
vegetable bug can be another insect of concern when their populations build to high 
numbers.  
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Harvesting  
Cowpeas should be harvested with as much care as possible to minimise seed damage. 
Yields are mainly between 0.5–1.0 tonnes per hectare under dryland conditions.  
Moisture content at harvest should be 12-14 per cent. Lodging is seldom a problem as 
the crop has an upright growth habit. Harvesting can commence as soon as possible 
after the first killing frost. In many cases, desiccation with Reglone will allow the 
crop to ripen more evenly and enable earlier harvest. 
9.6 Grower benefits 
Both Dolichos Lab Lab and cowpeas are high value forage crops.  They are also very 
beneficial for farming systems because as legumes, they are able to build up soil 
nitrogen, and break the weed and disease cycles. They are particularly useful for 
building fertility in country that has been degraded from overcropping.  
Providing these crops are properly nodulating, cowpeas and Lab Lab can fix 20 to 140 
kg of residual nitrogen per hectare in the soil. This can benefit cereal crops in the 
rotation. These legume crops should be rotated with a grass crop to minimise disease 
build up and to take advantage of increased soil nitrogen.  
There is very limited available information on prices for these grains.  Accordingly to 
Mt Tyson Seeds in Queensland, prices fluctuate between $300-$700 per tonne and the 
market is inconsistent and highly variable each season which has been a major 
detraction for farmers to produce the grain.  
9.7 Research and development  
Research is not being conducted on either cowpeas or Dolichos Lab Lab in WA at 
2005. There are opportunities for these legumes to be included in future projects 
however due to quarantine issues it is difficult to bring seed to WA from the Eastern 
States. 
9.8 Conclusion 
Dolichos Lab Lab and cowpeas both have future opportunities in WA in regions 
where there is summer rainfall.  They have many benefits, and the major end uses for 
the crops are hay, silage, forage and green manure crops.  There is however limited 
opportunity for these crops to be grown for grain production. A SWOT analysis 
provides a summary (Table 9.8). 
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Table 9.8: SWOT analysis of cowpeas and Lab Lab as feed crops in WA 
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9.8.1 Recommendations 
There are few areas in WA that receive adequate summer rainfall for cowpeas and 
Lab Lab production, however these areas focus on higher value crops for production 
during the summer months. More research into the production and benefits of these 
crops would need to occur before they were considered an option for Western 
Australian farming systems. 
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10 Soybeans 
Soybeans (Glycine max) are a summer growing oilseed/grain legume crop, grown 
extensively around the world.  Soybeans have been cultivated commercially in 
Queensland since the 1960s and in NSW since 1970. In Australia, soybeans are grown 
mainly under irrigation, but also rain-grown in areas with reasonably reliable summer 
rainfall. They are a also useful forage and hay crop in some situations.  
10.1 World overview 
10.1.1 Production 
World production of soybeans in 2003/04 was estimated to be 189 million tonnes, 
representing 55 per cent of world oilseeds production. Over the past 30 years 
soybeans production increased dramatically from 60 million tonnes to approximately 
189 million tonnes (Figure 10.1) 
Figure 10.1: World soybeans production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
The US is the largest soybeans producing country in the world with an average (five 
years) of 73 million tonnes and comprising 42 per cent of global production (Table 
10.1). In 2003/04, the US produced 42 per cent of the world soybeans crop which is 
down sizably from 58 per cent in the mid-1980s and 70 per cent in the early 1980s 
(Oil world, 2002). 
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Table 10.1: World’s major soybeans producing countries (‘000 tonnes) 
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Source: FAO Statistics, 2004 
The major change in world soybean production has been the significant increase in 
production from Argentina and Brazil. In the five years from 1999/00 to 2003/04, 
Brazil has increased production by 21 million tonnes to 52.6 million tonnes and 
contributes 23 per cent of world production. Similarly, Argentina has increased 
production by 14 million tonnes in the same period to 34.0 million tonnes and 
accounts for approximately 15 per cent of total production.  
10.1.2 Exports 
The US is the major exporter of soybeans in the world and exports an average (five 
years) of 25 million tonnes per annum. However, both Brazil and Argentina have 
increased exports dramatically since 1999/00 due to the rapid expansion of local 
soybeans production. In 2002/03, Brazil exported 19.7 million tonnes and Argentina 
exported 8.7 million tonnes of soybeans. Soybeans exports reached 55.8 million 
tonnes in 2003/04 which is down 6 per cent from 2002/03. However, soybean exports 
are projected to rebound significantly in 2004/05 to 61.40 million tonnes which is a 
60 per cent increase compared to 2003/04.  US exports are projected at 27.5 million 
tonnes in 2004/05 compared to 24.1 million tonnes in 2003/04, up 14 per cent from 
2003/04. Brazil soybeans exports are expected to rise by 9 per cent to 22.3 million 
tonnes in 2004/05 compared to 20.42 million in 2003/04 (Table 10.2).  
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Table 10.2: World’s major soybeans exporters (‘000 tonnes) 
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In regards to soybeans meal exports, Argentina has 42 per cent of the world market 
with 20.3 million tonnes, Brazil 35 per cent, the US 10 per cent, India 4 per cent, 
China 1.7 percent and the EU 0.6 per cent and (USDA, 2004). With soybeans oil, it is 
a similar situation to the meal, where Argentina dominates with 47 per cent of the 
export market, followed by Brazil with 32 per cent, the EU with 7 per cent, and the 
US at 5 per cent. 
10.1.3 Imports 
Over the past five years from 1988/99 to 2002/03, the EU has been the largest 
importer of soybeans in the world, purchasing 35 per cent or 17 million tonnes per 
annum. 
China is the second largest importer of soybeans in the world importing on average 
(five years) of 12 million tonnes per annum.  This situation has changed as China has 
become the number one importer of soybeans in the world since 2002/03.  China has 
doubled soybeans imports from 2001/02 where 10.4 million tonnes of soybeans were 
imported to 22.5 million tonnes in 2004/05.  China utilises soybeans imports for 
human consumption products such as vegetable oil, tofu and soy sauce and uses the 
meal for animal production (Table 10.3). 
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Table 10.3: World’s major importers of soybeans (‘000 tonnes) 
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Source: FAO Statistics, 2004 
The EU is also the biggest importer of soybeans meal accounting for 84 per cent 
market share in the 2004/05 projections. With soybeans oil, China, India and Pakistan 
import 100 per cent of the total oil imports with China dominating with 68 per cent 
market share in the 2004/05 projections (USDA, 2004).   
10.2 Australian overview 
10.2.1 Production 
Over the past 30 years, Australian soybeans production has been erratic. Production 
levels in 2003/04 were equal to production levels in 1973/74 at 40,000 tonnes. 
However, production levels have reached as high as 130,000 tonnes in 1989/90 and as 
low as 27,000 tonnes in 1995/96 (Figure 10.2) 
Figure 10.2: Australian soybeans production (tonnes) 
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Source: ABARE, 2004 
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From 1999/00 to 2003/04, Australia has produced a five year average of 77,000 
tonnes per annum representing less than 0.03 per cent of total world production.  
The main reason for the decline in production of soybeans in Australia is that 
soybeans are generally irrigated and have a high water requirement which can be 
problematic due to water restrictions. Soybeans have progressively been replaced by 
cotton in the northern irrigation areas of NSW and southern Queensland due to higher 
returns from cotton compared to soybeans.  
NSW produces approximately 68 per cent and Queensland 29 per cent of total 
Australian soybeans production. WA does not produce soybeans (Figure 10.3). 
Figure 10.3: Australian soybeans production by state (tonnes) 
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Source: ABARE, 2004 
Australia does not produce enough soybeans to meet domestic market demand. Each 
year, soybeans, soybean oil and soybean meal are imported. In 2002/03, domestic 
soybeans production was valued at $7 million and soybean imports were valued at 
$18 million (ABARE, 2004).   
10.2.2 Exports 
Japan is Australia’s largest soybeans export market, importing just less than 2,000 
tonnes per annum based on a five year average. Taiwan imports of Australian 
soybeans have been increasing progressively since 2000/01 from 836 tonnes to 2,106 
tonnes in 2002/03.  The other top eight importers are inconsistent in their purchasing 
patterns and purchase only small amounts from Australia and (Table 10.4). 
	
					
 

"
Table 10.4: Australian soybeans exports (tonnes) 
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10.3  WA overview 
10.3.1 Production 
WA does not produce any soybeans. Western Australia’s main oilseed crop is canola. 
10.4 Market development  
World soybeans production continues to expand in both the US and in South America 
in response to strong demand signals from the EU and China.  These importers have 
increased trade to record high levels. Many of the reasons behind the resurgence of 
soybeans trade are linked to the outbreaks of BSE around the world over recent years 
with the latest outbreak reported in December 2003 in the US.  This has increased 
global demand for vegetable protein products such as soybeans significantly, due to 
the banning of animal meal inclusions in stockfeed.   
10.5 Demand 
Soybeans have multiple uses. The crop is predominantly grown for grain production 
but can also be utilised for forage purposes. The main products that are processed 
from the grain are meal and oil for both livestock and human consumption. 
The meal makes up 80 per cent of the seed and accounts for 73 per cent of its value.  
The meal is the most important end product from soybeans. Its high protein content 
and good amino acid balance make soy meal one of the most popular protein sources 
in the world for intensive animal production (Table10.5). It is also a principal food 
source in Asian diets and is increasingly being used in Western diets.  
Table 10.5: Canola meal and soybean meal (for ruminants) 
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Source: Australian Oilseeds Federation, 2001 
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In Australia, 72 per cent of soybean production is used as soybean meal for stockfeed 
producers and 27 per cent is used for domestic and export food products.  The food 
products include tofu, soy milk, yoghurts and a range of niche products such as snack 
foods.  
Soybean oil is polyunsaturated and is used widely in margarines, bottled oils and the 
food service industry. It is not as highly polyunsaturated as sunflower oil and does not 
command a price premium. Canola oil is being substituted for soybean oil in many 
markets.  
Soybeans account for 60 per cent of world oilseed production, 70 per cent of world 
protein meal consumption and 30 per cent of world vegetable and marine oil 
consumption (USDA, 2004).  
The main uses for soybean meal are supplementary feed for livestock, edible uses in 
human food and drinks, and industrial uses in adhesives, emulsions, fermentation, 
paints, plastics, textiles, particle board and cosmetics.  
Whole soybean products are used for seed, stockfeed, sprouting, soymilk, miso, tofu, 
soy sauce, bread, flour mixes, biscuits and baked soybeans.  Soybean oil is refined for 
use in products such as margarines, cooking oils, filled milk, mayonnaise and 
pharmaceuticals.   
Industrial uses for the oil are anti-corrosion agents, diesel fuel, disinfectants, oil 
fabrics and pesticides.  Soybean lecithin is used for emulsifying agents, bakery 
products, confectionary and nutritional uses. Technical uses for the lecithin are anti-
foaming agents, alcohol, yeast, paints and inks. 
10.6 Agronomic performance 
In Australia, there is both irrigated and dryland soybean production.  The majority of 
soybeans are however, grown under irrigation inland, or in the coastal higher rainfall 
zones of the east coast.  
The selection of soybean varieties depends on their adaptation to the particular 
climatic, geographic region and availability of water. Soybeans are photo-period 
responsive, which means that flowering and maturity are affected by day length and 
latitude. The best sowing time for soybeans is mid-November to December and 
should be sown at around 40 to 50 kg per hectare (depending on seed size) in areas 
with high rainfall. Early planting will delay time to flowering, whereas late sowing 
will speed up maturity. 
Soybeans can be grown on soils with pH ranging from 5-8. Soils with a pH below 4.5 
and above 8 should be avoided. 
Seedling establishment of 80-90 per cent is achievable in friable non-crusting soils, 
where quality seed is used. Seedling establishment will decline significantly when 
there is a poor seedbed environment and poor seed quality. 
Row spacings of 70–100 cm are standard practice for soybean seeding. Narrower row 
spacings of 20–30 cm can be an advantage in a high yielding irrigated situation, or in 
a late planting where smaller bush size is likely to limit yield.  
Soybean seed should be inoculated with Group H inoculant.  
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Heliothis is a danger for soybeans from the commencement of flowering.  Green 
vegetable can severely reduce both yield and seed quality by feeding on young pods 
and on developing seeds.  
To reduce disease problems, avoid seeding soybeans after another legume or after 
sunflowers. New varieties have genetic resistance to the main disease phytophthora.  
The main fertiliser requirements are phosphorous, potentially potassium and trace 
elements. No nitrogen is required as long as the crop nodulates successfully. Soybeans 
are heavy users of phosphorus and uptake of this nutrient occurs throughout the 
growing season. Potassium deficiencies are not common except on sandy soils. 
Molybdenum deficiency becomes a problem on very acidic soils while zinc becomes 
deficient on alkaline soils above pH 8.  
Young soybean crops do not compete well with weeds. Soybeans are susceptible to 
weed competition during the first 4-7 weeks so it is important to keep the crop as 
weed-free as possible.  
Harvesting should commence when seed moisture levels reach 16 per cent as 
harvesting at 12–13 per cent moisture causes grain loss and seed cracking. Soybeans 
yield an average 2.5 tonnes per hectare and bring competitive returns.  
10.7 Grower benefits 
The domestic market has divorced itself from the export market due to the decrease in 
production in the local market. Domestic prices are slightly higher than international 
prices reflecting the boutique nature of the domestic crop (Figure 10.4).  
Figure 10.4: Historical soybeans, meal and oil prices (A$ per tonne) 
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Source: ABARE 2003 
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Gross Margin 
The following Gross Margin (Table 10.6) is based on flood irrigated soybeans 
production in the northern agricultural zone of NSW. 
Table 10.6: Gross Margin for soybeans production in NSW ($/ha)
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The above Gross Margin of $566 per hectare is achieved when there is a 3 tonne per 
hectare yield at a net on-farm price of $360 per tonne. A sensitivity analysis shows the 
potential Gross Margins when there are price and yield fluctuations (Table 10.7). 
Table 10.7: Sensitivity analysis of soybeans production ($/ha) 
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10.8 Research and development  
Small trials are being conducted in WA on soybeans as a forage crop.  The majority 
of research and development is being conducted in NSW and Queensland in extension 
programs funded by GRDC where they are trying to lift the quantity and quality of 
soybeans produced. The aim is to improve farmers' profitability and lift the market 
share and performance of locally grown soybean products in the domestic market so 
as to eliminate the need for imports.  
Improvements in soybean oil quality and increasing protein content in the meal should 
increase the market share of Australian soybean products.  For this to be achieved 
there is a need to: 
• develop varieties with higher protein levels for all production areas and market 
segments; 
• develop varieties with better nitrogen fixation ability, especially on medium 
and high fertility soils and in dryland crops; 
• improve information flow on crop management to help raise the protein levels; 
• develop varieties with better drought tolerance and higher yielding ability 
under tough dryland conditions; and 
• improve yield capability and profitability through better cropping systems.  
10.9 Conclusion 
Soybeans is a small crop grown in the Eastern States of Australia. There is little 
opportunity of growing soybeans in WA, due to the lack of irrigation available. 
Lupins are a substitute for soybeans and WA has far greater expertise in growing this 
crop where there are niche market opportunities for the products.   
The world market for soybeans is massive and Australia would likely find it difficult 
to compete globally with countries such as the US which receives considerable farm 
subsidies and have had many years of experience growing and developing the crop.  
A SWOT analysis (Table 10.8) of soybeans potential as a feed grain crop in WA is 
provided below. 
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Table 10.8: SWOT analysis of soybeans as a feed grain in WA 
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10.9.1 Recommendations 
• Unless new dryland soybean varieties are developed with increased drought 
tolerance, production of soybeans is unlikely to occur in WA. 
• Producers should focus on developing lupins which are used as a protein source 
for Western Australian livestock production industries. 
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11 Other grain legume crops 
Faba beans 
The faba bean (Vicia faba minor) is an ancient, cultivated, small-seeded relative of the 
garden broad bean (V. faba major). It is thought to have originated in west or central 
Asia. The faba bean is grown mainly in China where it is primarily used as a livestock 
feed however it is an important winter crop for human consumption in the Middle 
East.  
Chickpeas 
Chickpea is a grain legume crop and a member of the Leguminosae family. Grain 
legume crops are valuable because their seeds, produced in pods, contain a higher 
percentage of protein than most other plants. The scientific name for this crop is Cicer 
arietinum L. and it was first grown in Turkey about 7,450 B.C. and in India about 
4,000 B.C. Chickpea is traditionally grown in semi-arid zones of India and Middle 
Eastern countries. 
Field peas 
The pea (Psium sativum L.) was among the first crops cultivated by man and was first 
domesticated in the Near East over 8,000 years ago. It is a cool season crop and is 
widely grown in the cooler temperate zones of the world. Field peas and garden peas 
are closely related. Domestication of the garden pea followed that of the field pea. 
Both dry green and dry yellow pea varieties are grown. 
The dry pea is especially valued for its protein contribution to human and animal 
diets. The pea plant fixes nitrogen in the soil and is also a valuable addition to crop 
rotations.  
Lentils 
The lentil (Lens culinaris medik), one of the oldest cultivated crops, was first grown 
more than 8,500 years ago in southwest Asia, in southern Turkey and northern Iraq. 
The word lentil originates from the Latin word lens, which describes the shape of the 
seed. The lentil has a high protein content (22 per cent) and as a human food, cooks 
very fast. 
Vetch 
Vetches (Vicia spp.) are winter growing annual legumes similar to field peas in stem 
strength and vine-like growth. This multi-purpose crop is used for the production of 
grain, green manure, fodder or hay, while providing other rotational benefits of 
legumes. A mixed crop of oats and vetch makes nutritious hay.  
There are about 150 different Vicia species throughout the world. Four species are 
cultivated commercially in Australia: Vicia sativa (common vetch), V. benghalensis 
(purple vetch), V. villosa (hairy vetch) and V. articulata (one-flowered vetch). 
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11.1 World overview 
11.1.1 Production 
Field peas are the largest grain legume crop in the world with a total production of 
approximately 10 million tonnes in 2003/04. Chickpeas are the next largest grain 
legume crop with approximately 7 million tonnes produced in 2003/04. Lentils and 
faba beans are the third largest both with production around 4 million tonnes per 
annum. Vetch is a small grain legume crop with only 1 million tonnes being produced 
per annum (Figure 11.1). 
Figure 11.1: World winter grain legume production (‘000 tonnes) 
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Source: FAO Statistics, 2004 
Faba beans 
China is the largest producer of faba beans in the world. Over a five year period from 
1999/00 to 2003/04, China produced an average of approximately 1.9 million tonnes 
per annum. This is almost four times more than production in the EU, which is the 
second largest producer in the world. France (172,000 tonnes) and the UK (116,000 
tonnes) are the largest producers within the EU. 
Australia is the fifth largest producer (240,000 tonnes) in the world producing 
approximately one tenth the Chinese production (Table 11.1). 
Table 11.1: World faba bean production (tonnes) 
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Chickpeas 
India is the world’s largest producer of chickpeas. All of India’s chickpea production 
is consumed domestically. Over the five year period from 1999/00 to 2003/04, India 
produced an average of five million tonnes of chickpeas per annum (Table 11.2). 
Table 11.2: World chickpea production (tonnes) 
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Turkey is the next largest producer of chickpeas (579,000 tonnes per year) however 
this is one tenth the size of India’s production. Pakistan, Canada and Mexico 
respectively make up the top five producers in the world.  
Lentils 
India is the largest producer of lentils in the world. India has produced an average of 
approximately 950,000 tonnes per annum since 1999/00 (five year average). Canada 
is the second largest producer of lentils (616,000 tonne) followed by Turkey (473,000 
tonnes) and then Australia (144,000 tonnes) (Table 11.3). 
Table 11.3: World lentil production (tonnes) 
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Vetch 
Russia is the largest producer of vetch in the world. Russia produces 235,000 tonnes 
per annum (five year average) comprising 26 per cent of total production. The EU is 
the second largest producer (146,000 tonnes) comprising 16 per cent of total 
production. Spain is the largest producer of vetch within the EU producing over 80 
per cent of the EU production (Table 11.4). 
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Table 11.4: World vetch production (tonnes) 
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Field peas 
Field peas are the largest grain legume crop in the world. The EU produces 
approximately 3.3 million tonnes per annum or 32 per cent of world production. 
France (1.8 million tonnes) and Germany (478,000 tonnes) are the largest producers 
of field peas within the EU (Table 11.5). 
Table 11.5: World field pea production (tonnes) 
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Canada is the second largest producer of field peas (2.1 million tonnes) and represents 
approximately 20 per cent of world production. China, Russia and India are also 
major producers of field peas. 
11.1.2 Exports 
Faba beans 
Only 12 per cent of world faba bean production is exported. Australia is the world’s 
largest exporter of faba beans. A five year average indicates Australia exports 
approximately 200,000 tonnes of faba beans per annum. This is approximately 83 per 
cent of Australia’s total faba bean production (Table 11.6). 
The EU is the second largest exporter of faba beans (176,000 tonnes). The UK is the 
largest exporter of faba beans in the EU comprising 64 per cent of total exports. 
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Table 11.6: World faba bean exports (tonnes) 
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Chickpeas 
Only 9 per cent of world chickpea production is exported and of the major producers 
only Canada, Mexico and Turkey are major exporters. The largest exporter of 
chickpeas in the world is Australia (192,000 tonnes) exporting annually (five year 
average) approximately 97 per cent of total production (Table 11.7). 
Table 11.7: World chickpea exports (tonnes) 
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Lentils 
Over the five year time period from 1999/00 to 2003/04, Canada (430,000 tonnes) has 
been the largest exporter of lentils in the world and is three times larger than the 
second biggest exporter Turkey (127,000 tonnes). Australia has increased lentil 
exports over the same period from 642 tonnes in 1998/99 to 242,000 tonnes in 
2002/03 (Table 11.8). 
Table 11.8: World lentil exports (tonnes) 
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Field peas 
Approximately 30 per cent of world production of field peas is exported annually. 
Canada is the largest exporter of field peas in the world with a five year average of 1.4 
million tonnes. The EU exports a similar amount of field peas as Canada. The third 
largest exporter is Australia (304,000 tonnes) which exports approximately one 
quarter that of EU and Canadian exports of field peas (Table 11.9). 
Table 11.9: World field pea exports (tonnes) 
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Vetch 
There are no exports of vetch in the world and all production is consumed 
domestically. 
11.1.3 Imports 
Faba beans 
The world’s largest importer of faba beans is the EU comprising over 46 per cent of 
total imports. Italy (169,000 tonnes) and Spain (52,000 tonnes) are the largest 
importing countries within the EU. Egypt (197,000 tonnes) is the second largest 
importer of faba beans. After the two major importers, the EU and Egypt, imports 
drop to much lower levels, with Saudi Arabia, Morocco and Sudan all importing 
around 9,000 tonnes per annum (Table11.10). 
Table 11.10: World faba bean imports (tonnes) 
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Chickpeas 
India is the largest importer of chickpeas in the world comprising 185,000 tonnes or 
26 per cent of world trade. The EU is also a major importer (Table 11.11). 
Table 11.11: World chickpea imports (tonnes) 
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Lentils 
The EU is the largest importer of lentils in the world. The majority of the EU imports 
are purchased by Spain, France, Germany and Italy. Other major importers of lentils 
include Egypt (90,000 tonnes), Sri Lanka (86,000 tonnes) and Turkey (81,000 tonnes) 
(Table 11.12). 
Table 11.12: World lentil imports (tonnes) 
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Field peas 
The EU is the largest importer of field peas in the world, importing approximately 1 
million tonnes per annum. However, since 2000/01, imports of field peas have decline 
into the EU (Table 11.13). 
Table 11.13: World field pea imports (tonnes) 
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11.2 Australian overview 
11.2.1 Production 
In 2003/04, the major grain legume species produced in Australia was field peas 
(368,000 tonnes), followed by faba beans (277,000 tonnes), chickpeas and lentils 
(200,000 tonnes). Only 30,000 tonnes of vetch was produced in 2003/04 (Figure 
11.2). 
Figure 11.2: Australian winter grain legume production (tonnes) 
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Source: ABS, 2004 
Domestic consumption of these grain legumes within Australia is generally low and is 
mainly restricted to field peas and chickpeas (16-17 per cent of total production) for 
human consumption. There is also a small domestic animal feed market for these 
commodities, and it is mainly restricted to the poor quality grain that cannot enter the 
human consumption markets.  
The bulk of the grain legume production in Australia is exported for human 
consumption. The main markets for field peas and chickpeas are India, the Middle 
East and parts of Asia. Small amounts of field peas, however, are also exported for 
animal consumption. Almost all faba beans are sold for human consumption to Saudi 
Arabia and Egypt. Lentils are exported for human consumption to a variety of 
countries, with demand fluctuating according to particular production patterns in the 
importing countries such as India and Middle Eastern countries (O’Connell 2002, 
Quin and Sedgewick 1997). 
Faba beans 
SA is the largest producer of faba beans in Australia and production has been steadily 
increasing since the late 1990s. The next largest producer is Victoria, however since 
2000/01, there has seen a gradual decline in production (Figure 11.3). 
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Figure 11.3: Australia’s faba bean production by state (tonnes) 
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Source: ABARE, 2004 
Chickpeas 
Queensland and NSW are Australia’s largest producers of chickpeas. Queensland’s 
production has steadily increased since 1998/99. Chickpeas are the only winter grain 
legume of which Queensland produces substantial amounts.  
From 1996 to 2000, WA was a major contributor to Australia’s chickpea production 
but since 2000/01 production has dropped to virtually nothing due to disease problems 
(Figure 11.4). 
Figure 11.4: Australia’s chickpea production by state (tonnes) 
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Source: ABARE, 2004 
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Lentils 
SA and Victoria are the major producers of lentils in Australia. NSW and WA 
produce minor amounts (Figure 11.5). 
Figure 11.5: Australia’s lentil production by state (tonnes) 
-
20,000
40,000
60,000
80,000
100,000
120,000
140,000
1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04
to
n
n
es
NSW Vic WA SA
 
Source: ABARE, 2004 
Field peas 
Victoria and SA are the largest producers of field peas in Australia. Production in WA 
is steadily increasing as farmers realise the benefits of field peas in crop rotations 
(Figure 11.6). 
Figure 11.6: Australia’s field pea production by state (tonnes) 
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Source: ABARE, 2004 
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11.2.2 Exports 
Faba beans 
Egypt is the largest export market for faba beans from Australia comprising 55 per 
cent of total exports. Over the five years from 1999/00 to 2003/04, Australia has 
provided over 68 per cent of all Egypt’s imports of faba beans. Saudi Arabia is the 
second largest but is a much smaller market than Egypt making up approximately 11 
per cent of total Australian faba bean exports (Table 11.14). 
Table 11.14: Australian faba bean exports (tonnes) 
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Chickpeas 
India is Australia’s largest export market for chickpeas. Approximately 80,000 tonnes 
or 44 per cent of Australia’s chickpeas are exported to India. Other significant 
markets are Pakistan and Bangladesh, both of which import approximately 38,000 
tonnes (Table 11.15). 
Table 11.15: Australian chickpea exports (tonnes) 
 ++)-++ +++- - - - *./
4 " ! $!  !$ !$ # ! # )3',
6
 #!#" !##  !"# #! "! )3*
!	  "!  !" !" "!# $! )3**
01 $! #!$" ! #!" !# (3+
%6 $! #!"# !# !" $$ '3+'
$
  $! " !" !#$$ !"$ ! *3'

	 +3,, ,3*'* *3( +3( ))3'+ )'3'(
Source: FAO Statistics, 2004 
Lentils 
There is limited export market information available on lentil exports from Australia. 
Australia exports an average (four years) of 160,000 tonnes of lentils per annum 
(Table 11.16). 
Table 11.16: Australian lentil exports (tonnes) 
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Field peas 
India is Australia’s largest export market for field peas comprising 141,000 tonnes per 
annum. The Asian region is the major market for Australia’s exports of field peas due 
to the close proximity of these markets (Table 11.17). 
Table 11.17: Australian field pea exports (tonnes) 
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Vetch 
There is limited export of vetch from Australia and most is in the form of birdseed. 
11.3 WA overview 
11.3.1 Production  
Field peas and vetch have been grown in small areas in WA since the 1950s.  They 
were originally grown to supplement feed intake of sheep in late spring and early 
summer when other feed was declining in quality.  It was not until the 1980s and 
1990s that grain legumes began to be taken seriously as a major crop for human 
consumption.  
Field pea production increased dramatically in the early 1980s with the cultivated area 
growing from less than 2,000 hectares in 1982 to over 45,000 hectares in 1988.  
Production of field peas has increased from 25,000 tonnes in 1996/97 to over 80,000 
tonnes in 2003/04. Field peas is the only winter grain legume that has seen a 
substantial increase in production since the mid 1990s (Figure 11.7). 
Figure 11.7: Western Australian winter grain legume production (tonnes) 
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Source: ABARE, 2004 
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Chickpeas and faba beans were grown on very small areas in WA in 1990. Both crops 
experienced significant increases in production for a five year period after 1993. 
Approximately 27,000 tonnes of faba beans were grown in 1997/98 but in the 
following years, production declined due to an epidemic of chocolate spot disease. 
Production of faba beans in WA in 2003/04 was about 10,000 tonnes.  
Chickpea production reached a peak of approximately 70,000 tonnes in 1999/00.  
After that season, there was an outbreak of ascochyta blight and production declined 
to about 2,000 tonnes in 2003/04. 
Lentils have shown a slow but steady increase in production since the mid 1990s, 
though production levels still remains small.  
Lathyrus is a potential crop fro production in WA with grain well suited for animal 
feed. Well adapted varieties have been developed for WA, but as yet, no market for 
the grain has been established. 
11.3.2 Exports 
Faba beans 
Similar to Australia, Egypt is Western Australia’s largest export market for faba beans 
comprising approximately 4,500 tonnes (63 per cent). Smaller markets include Saudi 
Arabia, Algeria, Yemen and UAE (Table 11.18). 
Table 11.18: Western Australia’s faba bean export markets (tonnes) 
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Field peas 
Western Australian exports an average (five years) of 37,800 tonnes of field peas per 
annum. The largest market is India which purchases over 20,000 tonnes per year from 
WA. The Indian market is approximately five times larger than Western Australia’s 
second biggest export market which is Malaysia (4,200 tonnes). Bangladesh, the EU 
and the UAE make up the remainder of Western Australia’s top five export markets 
for field peas (Table 11.19). 
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Table 11.19: Western Australia’s field pea export markets (tonnes) 
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Lentils  
A small amount of lentils are exported from WA. 
Chickpeas 
India is Western Australia’s largest export market for chickpeas, importing an average 
of 8,500 tonnes per annum from WA. Pakistan is the second largest market 
comprising approximately 7,000 tonnes per annum (Table 11.20). 
Table 11.20: Western Australia’s chickpea export markets (tonnes) 
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11.4 Market development 
To maximise Australia’s reputation of supplying clean produce to international 
markets, there has been value adding .Since the mid 1990s, there have been moves 
toward increasing the exports of processed product.  A number of processing plants 
have been established both interstate and in WA with the capacity to split, grade and 
bag grain legumes. 
Various factors could affect future marketing opportunities for Western Australian 
grain legume grains. 
• Economic and population growth and changing consumer preferences.  Demand 
for grain legumes and oilseeds are strongly and positively linked with income 
growth in relatively low income countries.  With high global population growth, 
rising average income per person and changing consumer tastes, the global 
demand for grain legumes and oilseeds is expected to rise faster than for all grains. 
• Agricultural trade policy.  The WTO is expected to continue to move the trade 
liberalization agenda on a global basis.  However non-tariff barriers remain a 
threat and therefore Australia would need to enhance its reputation as a supplier of 
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clean food.  Restrictions on commodities that are deemed produced in an 
environmentally unacceptable way could impact Australia exports in future years. 
• The export demand for legume grains as a feed grain from WA will be determined 
by the global demand for vegetable protein. However, there are a few small niche 
markets for specialty bird seed that can be supplied from WA. About 20,000 
tonnes of vetch seed is exported annually for bird seed. This demand is unlikely to 
grow strongly. Other opportunities in small niche markets for grain legumes are 
available, for example maple field pea, for specialty feed markets. 
11.5 Demand 
Faba beans 
Originally, the main interest in faba beans was as an on-farm, protein supplement for 
livestock feeding. However this was not true for WA where most production was for 
human consumption. Faba beans have a protein content of 24-30 per cent. 
Feeding studies have shown that faba beans can be a good poultry feed (methionine 
should be added). It can replace soybean meal in rations for pigs as well as for calves, 
lactating dairy cows, beef cattle and sheep. 
There is good potential for using faba beans as silage. Studies have shown growing 
dairy heifers and beef cattle fed faba bean silage have good growth rates compared to 
grass-legume silage. Dairy cows in heavy lactation have also performed well on faba 
bean silage. 
Chickpeas 
Chickpeas are produced for human consumption and are a good source of protein and 
fibre. The Kabuli variety has large, pale cream seeds which are used mainly in salads 
and in vegetable mixes. Desi are smaller seeded and are used whole as snack foods, 
with the main use in split or milled products in ethnic foods.  
Field peas 
Field peas and garden peas are closely related. Domestication of the garden pea 
followed that of the field pea in 6,400 BC. Both dry green and dry yellow pea 
varieties are grown.  
The chlorophyll in the field pea seeds is readily oxidized in the presence of heat and 
moisture during ripening. This has the effect of "bleaching" the seed which results in 
a light green coloured field pea seed.  This bleaching affect is not acceptable in the 
food market.  
World wide, field peas are mainly used for human consumption and are used whole or 
split in stews or soups. The hulls can be also be used in high fibre breads.  
However, some field peas are used for animal feed in high protein poultry, and in pig 
and cattle rations. 
The starch from field peas can be used in adhesives, purification of potash and 
carbonless paper. 
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Vetch 
All the grain legumes except for vetch, lathyrus and narbon beans are primarily sold 
for the human consumption market.  Vetch is not suitable for human consumption, but 
can be used for animal consumption (eg. birdseed markets) and is also grown as a 
ground-cover in vineyards in Australia and some European countries. 
Lentils 
The primary use of lentils is for human food; largely as a protein source in soups, 
stews and in vegetarian dishes. In some areas, such as the Middle East, lentil crop 
residues are valued highly as livestock feed.  
Most lentil seeds are consumed in the same nation in which they are produced. 
India is the leading lentil-producing nation, accounting for over half the world's 
supply, but most of their production is consumed domestically.  
Lentils are a cool season crop with a restricted root system and are only moderately 
resistant to high temperature and drought.  
Feed rations 
Field peas, chickpeas, lentils and faba beans grown in WA are primarily grown for the 
human consumption market.  They are generally only used for animal feed if the grain 
is not able to reach the standards required for human consumption.  There are strong 
market signals for grain growers to produce high quality grain as returns are far 
greater for food grade compared to animal feed grade.  
Field peas are partly an exception to this rule and are regularly included in poultry 
rations due to their high level of lysine, a S-containing amino acid that is generally 
low in other alternative protein sources. Greater proportions of field peas produced in 
the Eastern States of Australia are used in animal feed rations compared to WA.  Field 
peas are also a major component of animal feed rations (primarily pig and poultry 
rations) in Europe, Canada and the US.  
Analysis of faba bean, chickpea and lentil grain has shown that all of the grains are 
suitable for use in animal diets. They have lower crude protein and higher starch 
contents than narrow leaf lupin (Table 11.21). Faba bean and chickpea grain, stubble 
and harvest seconds can produce useful body weight and fleece weight gains in sheep. 
It is important to note that the high tannin content of faba bean varieties reduces the 
protein digestibility to non-ruminants but this appears not to be a problem in sheep 
and cattle.  In fact, a high tannin content probably accounts for a high by-pass protein 
value for cattle.  
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Table 11.21: Nutritional comparison of winter grain legumes and lupin varieties 
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On the basis of average nutritional contributions to feedlot rations for cattle, 
alternative grain legume crops such as faba beans, field peas and lentils need to be at 
least as economically cheap as lupins (92-98 per cent price of lupins) before they are 
worth including in the ration (Thorniley, 1995).  
Although there may be some benefit in using certain grain legumes to counteract 
mineral imbalances in rations, as a general rule, a mineral mix should be added to 
cover any possible deficiencies.  In some cases, dehulling or heat treatment can 
increase nutritive value or overcome mild anti-nutritional factors. This is also true of 
lupins but is not always economical, and often these legume grains are simply 
included in the diet at known safe levels.  
Although grain legumes are used in a variety of foods including soups, breads and 
curries, Western Australia’s domestic consumption is negligible in contrast to export 
markets.  
The total size of the domestic market is difficult to estimate, but is approximately 
5,000-10,000 tonnes with the potential for further growth as more convenient forms of 
grain legumes are offered to the consumer and the full potential of health benefits of 
grain legumes are realised (NRE, 1999). 
The domestic market for grain legumes as animal feed is not large, most of which is 
lupins. In attempts to reduce the cost of production, the animal feed formulators will 
likely use a wider range of ingredients that is likely to include the greater use of grain 
legumes.  
The actual amounts of grain legumes that will be used, however, will vary depending 
on prices, as well as the availability of lupins and other grain legumes. 
Both lathyrus and narbon beans are excellent grain legumes for feed that fit well into 
the farming systems of WA but as of 2004, there is not an organised market for their 
grain. This lack of market has greatly limited the growth of the industries. 
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11.6 Agronomic performance 
Chickpeas 
Chickpeas are ideally suited to some of the better red and brown loam soils of the 
northern region of the Western Australian grainbelt but have not performed as well in 
southern cooler climates and are more susceptible to waterlogging than either field 
peas or faba beans. Chickpeas have a deep and extensive root system, giving them 
good drought tolerance. 
Chickpeas are susceptible to a fungus (Ascochyta rabiei) that causes ascochyta blight. 
This is a seed- and stubble-borne fungus disease which can destroy crops within three 
weeks. Frequent rainfall contributes to the spread of the disease. 
The arrival of foliar diseases such as ascochyta in chickpeas, has meant that disease 
management has emerged as a major factor limiting further expansion of the chickpea 
industry in WA.  Ascochyta blight in chickpeas is a serious problem as most modern 
varieties only have moderate tolerance to this disease.  
Field peas 
Field peas are an annual species that have round, trailing, twining stems. There are 
two types of cultivars: a standard type with normal leaves; and semi-leafless type with 
the leaflets reduced to tendrils. Field peas have a single stem and they branch 
profusely. Branching may be from the lower stem, or from nodes immediately below 
the node of the first flower. Field peas have a taproot system.  
The plant takes 90 to 110 days to mature. A mature plant is identifiable by the 
lowermost pods turning a light yellow colour and the rattle of the seeds within these 
pods. The yield of a pea crop is most affected by the favourability of the growing 
conditions when the plant is flowering. It is during the flowering period that the plant 
can be damaged by the effects of frost, moisture levels and temperature stress.  
Field peas do not grow well on salt-affected soils. Well-drained, clay loam soils are 
ideal for pea production.  
The major constraint on field peas up to 2004/05 is the difficulty in harvesting the 
prostrate crop.  Another constraint is the foliar diseases, which are manageable with 
simple tools such as rotations and timeliness of sowing. 
Faba beans 
Faba beans look like a smaller version of the garden broad bean and grow upright, 
ranging from 1 to 1.5 metres. It is an annual legume with one or more strong, hollow, 
erect stems. Faba beans have a strong tap root, compound leaves and large, white 
flowers with dark purple markings. A flower cluster may produce one to four pods. 
The pods are large (18 to 20 cm long and 1 to 2 cm wide) and green, turning dark at 
maturity, from brown to black. Three to four oblong or oval shaped seeds are 
contained within each pod.  
Flowering varies from 45 to 60 days and faba beans take 83 to 114 days to mature. 
Faba beans are more suited to Western Australian conditions than field peas because 
they are slightly more tolerant to waterlogging and are more upright allowing an 
easier harvest. Faba beans are more frost tolerant than field peas, but their 
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susceptibility to foliar diseases and their lower yield under dry conditions have been a 
limitation in recent years.   
Lentils 
A number of lesser known grain legume crops have been investigated in recent years 
with potential adaptation to WA.   
The lentil plant is a light green, leafy annual. It grows in a similar fashion to field 
peas, but has a slender stem with many branches and smaller, numerous slender 
leaves. The plant is short, ranging in height from 15 to 75 cm depending on the 
environment. Small, white flowers are produced throughout the growing season. 
Small pods form on the bottom of the plant, while flowering continues on the top. 
Lentil seeds are lens-shaped and their coat colour may vary from light green to deep 
purple, tan, brown or black. Cotyledon colour may be yellow, red or green. Lentil 
seeds are mature when the seed cotyledons and pods start to turn yellow.  
Vetch 
Vetch is adapted to a range of soil types and like field peas is a prostrate crop and can 
be difficult to harvest.  
Vetch can be grown on a wide range of soil types from shallow duplex (10 cm sand 
over clay) to heavy clays. Highest yields have been obtained on well drained clay-
loam soils. 
For best results, the soils should be free of sulfonyl-urea herbicide residue and have a 
low broadleaf weed burden, especially radish, turnip, mustard and double gee. 
Vetch should not be grown more often than once three years. Both vetch and faba 
beans are susceptible to botrytis diseases (chocolate spot and/or botrytis grey mould). 
Avoid sowing vetch near faba bean stubbles.  
Languedoc is recommended for most parts of WA. Other varieties include 
Blanchefleur, a white flowering type that has red cotyledons. It is later flowering than 
Languedoc and may find a place in medium to high rainfall zones. Morava is a new 
variety released by the SAn breeding program. It is resistant to rust, which has 
severely damaged the vetch industry in the Eastern States. Rust has not been recorded 
in vetches in WA.   
11.7 Grower returns 
Commodities such as field peas can be used either for human consumption or as a 
component in animal diets domestically and prices tend to be less volatile than other 
commodities used generally only for human consumption.  In some cases where 
world demand is small, over production can quickly reduce the price.  However, the 
overall outlook for grain legume crops remains strong (Figure 11.8). 
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Figure 11.8: Chickpea, field pea and lupin cash prices (A$ per tonne) 
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Source: ABARE, 2004 
Gross Margins 
Part of the reason for growing grain legume crops in farming businesses is their role 
in acting as a break crop for root and foliar diseases for cereal crops.  There is little 
cross infection between cereal and grain legume crops in terms of diseases, and a one 
year “break” is usually highly effective, provided grass weeds are effectively 
controlled.  
In addition to their role as a break crop, chickpeas, prior to the arrival of ascochyta 
were also highly profitable. They are best suited in the northern wheatbelt where 
farmers were finding that it was often their most profitable crop.  The necessity of 
multiple applications of fungicides to control ascochyta disease has reduced this 
profitability significantly, and resistant varieties are clearly needed.   
Faba beans have also been found to be highly profitable in the absence of foliar 
disease. Efforts are being directed at releasing varieties with greater resistance to 
disease that will effectively reduce input costs and contribute to more reliable and 
higher yields.   
Field peas are the most consistent grain legume crop in terms of adaptation to soil 
types and climate, and yields reliably across a range of environments and seasons.  
Field peas can be a moderately profitable crop (eg eastern low rainfall regions) to one 
that can, be highly profitable, in better seasons with good prices. 
In WA, there is generally a net positive balance of nitrogen contributed from the grain 
legume and this, along with the break crop effect, usually means that subsequent 
wheat crops are much higher yielding than would have been achieved if wheat was to 
be grown continuously.  Grain legume crops also offer an opportunity for the control 
of narrow leaf weeds and hence are regarded as an important component of the weed 
control strategy in cropping rotations.  Gross Margins for the two main grain legume 
crops grown in WA are provided in Table 11.22 and 11.23. 
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Table 11.22: Field pea Gross Margin for production in the northern agricultural 
region of WA, with medium to low rainfall ($/ha) 
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At net on-farm prices of $232 per tonne, field peas need to yield more than 0.6 tonnes 
per hectare for many growers to break even using a typical Gross Margin approach. In 
the above Gross Margin, a yield of 1.0 tonnes per hectare leads to a Gross Margin of 
$94 per hectare. A sensitivity analysis of this Gross Margin shows the volatility of 
field pea production in WA (Table 11.23). 
Table 11.23: Field pea sensitivity analysis ($/ha) 
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Table 11.24: Chickpeas Gross Margin for production in the northern 
agricultural region of WA, with medium to high rainfall ($/ha) 
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The Gross Margin of $173 per hectare is achievable when the net on-farm price is 
$448 per tonne and a yield of 0.9 tonnes per hectare. A sensitivity analysis shows the 
variations of differing prices and yields and their effect on a Gross Margin for 
chickpea production in the northern agricultural region of WA (Table 11.25). 
Table 11.25: Chickpeas sensitivity analysis ($/ha) 
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11.8 Research and development 
Quality 
Quality has historically been regulated largely through receival standards and by 
ensuring that growers are using best available management practices.  Receival 
standards have progressively been tightened to ensure that they match international 
standards and there has been a focused extension program by DAWA and Pulse 
Australia on management practices that have the potential to impact grain quality.  
Disease is often a contributing factor to blemished or damaged grain and so efforts 
have been directed into the release of more resistant varieties.  In releasing new 
varieties, market requirements are assessed to ensure that new cultivars are consistent 
with marked demands in terms of quality and size of grain. 
Two voluntary quality assurance schemes were initiated in the 200s within the grains 
industry in Australia.  The aim of these schemes is to obtain a competitive market 
advantage and to add value to the production of Australian grain legumes through 
product differentiation. 
Field peas 
Given their sprawling nature, many growers are reluctant to harvest field peas. This is 
considered the most important factor restricting the wider adoption of field peas in 
WA. The technology exists (crop lifters, flexi-fronts) and a production package is 
available (paddock preparation etc) to allow efficient harvest of field pea crops.  
Breeding research is needed to help overcome this apparent problem in the medium 
term, to improve the standing ability of varieties. Breeding field pea varieties that 
have better regional adaptation is also likely to improve yields and profitability in the 
medium term. 
Soil nutrients management is another areas where further research is required.  
Improved phosphate fertiliser management is one agronomic intervention that is likely 
to increase yields and improve productivity of field peas in the short term. Improved 
potassium management is also emerging as a particular issue on sandier soils.  
Management of blackspot disease remains an important aspect of field pea 
production. Blackspot is concerning enough for many growers to limit their field pea 
cultivation area and the frequency of the crop in their rotation despite a robust 
management package that many growers do use. Blackspot imposes yield limitations 
due to the delayed sowing required to manage this disease. 
Decision support systems together with better education on management options 
should improve blackspot control in the short term.  In the medium term; prospects 
for significant gains in tolerance are improving through DAWA breeding program.  
It is important to target the best field pea growing areas by using integrating and 
modelling information.  This will enable better targeting of research and extension 
efforts to areas where field peas are best suited and/or where a clearly identifiable 
limitation to their production can be identified and addressed. 
	
					
 

##
Chickpeas 
The susceptibility of chickpea varieties to ascochyta blight is a major contributing 
factor restricting the area sown to chickpeas in WA. Breeding for resistance to 
ascochyta blight offers rapid gains in productivity of chickpea production in the short 
to medium term. Botrytis Grey Mould (BGM) remains a potential threat to the 
industry although breeding for resistance to BGM is more difficult and offers slower 
gains into the medium term. A better understanding of the epidemiology of these 
diseases is also needed for their long-term effective management. This research is 
likely to be most important for BGM management. 
The sensitivity of chickpeas to low temperatures during reproductive growth is the 
main reason restricting expansion of chickpeas into the southern regions of WA. In 
these areas, pod development is delayed (due to flowers aborting in the cold 
temperatures) until average temperatures increase above 15°C. While temperatures 
increase sufficiently to allow pod development, rainfall and stored soil moisture often 
become limiting, hence restricting yields. Breeding for cold tolerance and early 
flowering varieties that can be sown late and mature rapidly during the warmer part of 
the growing season, are the main mechanism to overcome the cold tolerance 
limitations. 
There are very few options to control post-emergent weeds in chickpeas. The problem 
can be serious because of slow winter growth and hence poor competitiveness of 
chickpeas against weeds. Fears of a 'blowout' of weeds during the chickpea phase of 
the rotation was a major reason slowing the expansion of chickpea production, prior 
to the arrival of ascochyta blight. Fast-tracking registration of new chemicals and 
research into alternative weed management strategies (eg. wide rows and inter-row 
herbicide application), are needed to manage weeds. These need to be developed in 
context with evolving disease management strategies. 
Some growers have been reluctant to grow chickpeas because cereal crops grown 
after their chickpea crops have performed poorly. The poor performance of cereals is 
thought to be due to a build up of root lesion nematodes (Pratylenchus neglectus) in 
the chickpea phase of the rotation resulting in high infestations in the following cereal 
crops. Research is needed to both improve the diagnosis of the problem as well as to 
develop improved management strategies. 
Faba beans 
Developing varieties better adapted to the Western Australian soils and growing 
environment is the main mechanism by which problems with yield and yield 
variability of faba beans can be overcome in the medium term. Production strategies 
will need to be fine-tuned as new varieties are developed. This includes row spacing 
and seeding rates for new varieties, better targeting of soil types, and more 
appropriate herbicide and fertiliser usage on sandy soils. 
There are no herbicides registered for the control of broad leaf weeds in faba beans. 
The issue is similar to that of chickpeas and needs to be address in a similar manner. 
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Lentils 
Difficulties during harvest are regarded as a major constraint to lentil production in 
WA. Breeding to improve plant height and further refinements in harvesting 
technology will help address these problems. However, because of their short stature, 
lentils will remain a particular attention and specialist equipment to successfully 
produce and harvest.  
Diseases are not serious problems for lentil production in WA. The level of resistance 
in current varieties enables effective management of the major diseases in the medium 
and low rainfall regions of WA where most lentils are produced. Weed management 
is a problem in WA with similar concerns as for faba beans and chickpeas. 
Vetch 
The expansion and development of the vetch industry in WA is uncertain as there is 
only a very limited market for trade in vetch. Agronomic and variety issues appear to 
be less important in vetch than market issues. Nevertheless, there is a need to develop 
better varieties. If this can be achieved economically and with minimal effort, then 
there will be opportunities for vetch in the future, but these activities will remain a 
low priority until market issues are over come. 
11.9 Conclusion 
The main market for grain legume species in WA remains the human consumption 
market. The production of these crops will therefore continue to be driven by prices 
paid for human consumption quality grain. Grain that falls short of the human 
consumption quality standards will go to the animal feed market.  
Development of domestic and export markets for grain legumes for feed grain may 
help stabilise the price fluctuations and support grain legume production. 
A SWOT analysis (Table 11.26) has been conducted to help identify the potential for 
grain legumes as a dedicated feed grain in WA. There are, however, much better 
options for other feed grains such as lupins. 
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Table 11.26: SWOT analysis of winter grain legumes as feed grains in WA 
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11.9.1 Recommendations 
There is potential for increased production of other grain legumes in WA however the 
majority of the growth will be for the human consumption sector. 
Until further research is conducted into the human consumption aspects of grain 
legume production and into higher yielding and more disease resistant varieties, there 
is little potential for the development of dedicated grain legumes for feed grain 
production. Therefore, more research should be conducted into grain legumes that 
have a greater potential as a feed grain such as lupins. 
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12 Other oilseed crops 
Oilseed crops produced in Australia other than canola and soybeans include 
sunflowers, safflowers, linseed and mustard. None of these are produced at the scale 
of canola but they do have niche market opportunities.  
1.2. World overview 
12.1.1 Production 
Of the oilseed crops being investigated in this chapter, sunflower production is the 
largest, with world production over 27 million tonnes in 2003/04. Linseed is the 
second at 2.5 million tonnes. Since 1994, linseed has ranged from 2 to 2.5 million 
tonnes per annum. World safflower production is stable with approximately 800,000 
tonnes produced per annum. However in 2003/04, safflower production decreased to 
650,000 tonnes. World mustard production is approximately 500,000 tonnes per 
annum (Figure 12.1). 
Figure 12.1: World production of other oilseeds (‘000 tonnes) 
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Source: FAO Statistics, 2004 
Sunflowers 
Sunflowers are the world’s second most important source of edible oil after soybeans. 
An average (five years) of 25.5 million tonnes of sunflowers is produced per annum. 
The world’s largest producer of sunflowers is Argentina. However production in 
Argentina has dropped by over 3.4 million tonnes since 1999, due to expanding 
soybean production. The EU (4 million tonnes), Russia (3.9 million tonnes) and the 
Ukraine (3.2 million tonnes) are the other major producers of sunflowers in the world 
(Table 12.1). 
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Table 12.1: World’s major sunflower producing countries (tonnes) 
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Safflowers 
An average (five years) of 667,000 tonnes of safflowers is produced per annum. India 
is the major safflower producer with 32 per cent (217,000 tonnes) of total production. 
Although India has been growing safflowers for its oil for over 100 years, it is only 
since the crop was introduced into the US some 50 years ago that it has developed 
into a significant oilseed crop. Smaller but significant safflower industries are 
developing around the world (Table 12.2). 
Table 12.2: World’s major safflower producing countries (tonnes) 
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Linseed 
Canada is the largest producer of linseed in the world comprising 34 per cent of total 
production based on a five year average from 1999/00 to 2003/04. China (377,000 
tonnes) and the US (289,000 tonnes) are the next largest producers (Table 12.3). 
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Table 12.3: World’s major linseed producing countries (tonnes) 
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Mustard 
World mustard production is approximately 500,000 tonnes per annum (five year 
average from 1999/00 to 2003/04) but this does not include India’s production 
because India records mustard as in its rapeseed production figures.  It is estimated 
that India produces approximately 5 million tonnes per annum of rapeseed however, 
the actual proportion of mustard production is unknown. Excluding India, Canada is 
the largest producer of mustard in the world with a five year average of 199,000 
tonnes, comprising 39 per cent of total production. Nepal (129,000 tonnes) is the next 
largest producer (Table 12.4). 
 Table 12.4: World’s major mustard producing countries (tonnes) 
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12.1.2 Exports 
Sunflowers 
Only 13 per cent of world sunflower production is exported. The EU is the largest 
exporter with over 1.0 million tonnes per annum based on the five year average from 
1999/00 to 2003/04.  EU’s exports represent 26 per cent of production exported per 
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annum. Russia and the Ukraine are the next largest exporters however exports from 
both of these countries have been declining since 1998/99 (Table 12.5). 
Table 12.5: World’s major sunflower exporters (tonnes) 
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Safflowers 
The US is the largest exporter of safflowers in the world comprising approximately 50 
per cent of total exports. Australia is the next largest exporter which is significant as it 
produces about a third of the US safflower crop (Table 12.6). 
Table 12.6: World’s major safflower exporters (tonnes) 
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Source: FAO Statistics, 2004 
Linseed 
Canada is the largest exporter of linseed in the world comprising 74 per cent of total 
exports and comprising 88 per cent of its total production. The EU is the second 
largest exporter comprising 21 per cent of total exports (Table 12.7). 
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Table 12.7: World’s major linseed exporters (tonnes) 
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Mustard 
Mustard exports are dominated by Canada with 64 per cent of total world mustard 
exports.  The EU is the second major exporter of mustard, exporting substantially less 
(one third) than Canada. Canada exports approximately 150,000 tonnes whilst the EU 
exports 59,000 tonnes per annum (Table 12.8). 
Table 12.8: Word’s major mustard exporters (tonnes) 
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12.1.3 Imports 
Sunflowers 
The EU is the largest exporter of sunflowers in the world but is also the largest 
importer (2.6 million) due to a high level of intra EU trade. Turkey (400,000 tonnes), 
Morocco (57,000 tonnes) and the US (56,000 tonnes) are other major importers of 
sunflowers (Table 12.9). 
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Table 12.9: World’s major sunflower importers (tonnes) 
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Safflowers 
Japan imports an average 29,000 tonnes of safflowers per annum, although imports 
decreased from 38,000 tonnes in 1998/99 to 14,000 tonnes in 2002/03. The second 
largest importer of safflowers is the EU, importing approximately 19,000 tonnes per 
annum (Table 12.10). 
Table 12.10: World’s major safflower importers (tonnes) 
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Linseed 
The EU is the largest importer of linseed in the world comprising 75 per cent of total 
imports. Belgium-Luxemburg, Germany and the Netherlands are the main purchasers 
of linseed within the EU (Table 12.11). 
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Table 12.11: World’s major linseed importers (tonnes) 
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Mustard 
The EU (111,000 tonnes) followed by Bangladesh (61,000 tonnes) are the largest 
importers of mustard in the world (Table 12.12). The EU is also a major exporter of 
mustard.  
Table 12.12: World’s major mustard importers (tonnes) 
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12.2 Australian overview 
12.2.1 Production 
In 1999/00, sunflower production in Australia peaked at over 200,000 tonnes. 
However since then, production has decreased by over 150,000 tonnes to 
approximately 50,000 tonnes in 2003/04 (Figure 12.2).  
Figure 12.2: Australian production of other oilseeds (tonnes) 
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Source: FAO Statistics, 2004 
Safflower production in Australia has remained relatively stable since the mid 1990s 
with approximately 30,000 tonnes produced in 2003/04.  
In comparison, linseed production is much smaller at 6,000 tonnes. Linseed is 
produced mostly in NSW, Victoria and SA. 
Mustard is produced in Australia on a small scale with an estimated 300 tonnes 
produced on the southern slopes of NSW. Mustard is normally grown under contract 
to an oil processor (Yandilla Mustard Enterprises) and is organised prior to planting. 
Yandilla price the mustard at a 20 per cent premium over canola to maintain grower 
interest. With mustard containing approximately 40 per cent oil, the Yandilla plant 
manufactures approximately 600 kg of meal per tonne from the oil processing. 
12.2.2 Exports 
Sunflowers 
Less than 10 per cent of Australia’s sunflower production is exported. The average 
(five year) export of sunflowers from 1998/99 to 2002/03 is 9,500 tonnes per annum 
(Table 12.13). 
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Table 12.13: Australian sunflower exports (tonnes) 
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Australia’s major export market for sunflowers is Pakistan comprising 66 per cent of 
exports. The EU and Philippines are the next largest export markets but are 
significantly smaller. 
Safflowers 
Australia’s safflower exports are on a similar scale to sunflower exports with 
approximately 8,000 tonnes being exported annually. Australia’s largest export 
market for safflowers is the EU followed by Taiwan (Table 12.14). 
Table 12.14: Australian safflower exports (tonnes) 
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Linseed 
Australian linseed exports are very small with an average of 97 tonnes exported 
annually. Since 1998/99, the EU is notable importer of Australian linseed (Table 
12.15). 
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Table 12.15: Australian linseed exports (tonnes) 
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Mustard 
Mustard exports from Australia are very small with a five year average of 89 tonnes. 
The EU is the largest export market, importing 33 tonnes per annum. However the US 
is the most consistent export market for Australian mustard (Table 12.16). 
Table 12.16: Australian mustard exports (tonnes) 
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12.3 WA overview 
12.3.1 Production 
Small areas of sunflowers are grown in WA mainly for the birdseed market.  It is seen 
as an opportunistic crop and is grown in areas when there are good spring rains and 
reliable rainfall during summer. The central wheatbelt area is the most suitable region 
for sunflower production in WA.   
There is also sunflower hybrid seed production (of about 800 hectares) for 
commercial seed companies such as Pioneer and Pacific Seeds in the Ord River 
Irrigation Area (ORIA). 
Safflower is a niche oilseed and is normally grown under contract for oil processors 
which are organised prior to planting. In WA the demand for safflowers is negligible. 
In 2000/01, 1,300 tonnes of linseed was produced in WA but there are no records 
indicating production in 2003/04. At 2004, only a very small amount (10-20 tonnes) 
of condiment mustard was produced in WA. This seed is sold to the spice industry. 
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There are currently two crushing facilities in WA at 2004 with the capacity to crush 
oilseeds other than canola (sunflowers, safflowers, linseed and mustard). Sunflowers 
and safflower seed requires dehulling prior to crushing for oil which requires 
specialised equipment.  Once the seed is dehulled, it can be pressed in a similar 
manner to canola. Western Australian processors may consider purchasing a dehuller 
if or when more than 1,000 tonnes of seed per annum is available for crushing. 
12.3.2 Exports 
Exports of other oilseed crops from WA are very small. The markets are opportunistic 
and inconsistent. When combined, sunflowers, safflowers and linseed exports average 
47 tonnes per annum (Table 12.17).  
Table 12.17: Western Australian exports of other oilseeds (tonnes) 
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12.4 Demand 
In the Australian livestock industry, oilseeds and oilseed meals consumption is 
estimated at 892,000 tonnes per annum.  This represents 12.5 per cent of total feed 
grain usage which is 7.08 million tonnes per annum. Of the total oilseed meal used, 
imported soybean meal accounts for about 150,000 tonnes per annum.  
Consistency is a key requirement for feed users. Due to this criterion, cottonseed is 
the best performing oilseed in Australia. 
The Australian pet food market demands about 15,000 tonnes of oilseed meal per 
annum.  Soybean meal is the major ingredient in this market and it is rapidly 
expanding. This market prefers light coloured protein and GM free product. 
In general, the use of mid-protein meals as a protein supplement is restricted, 
particularly for poultry.  This is because of the low energy, poor protein quality and 
anti-nutritional factors compared to soybean meal. 
There will, however, be an opportunity to replace some of the imported soybeans 
meal used with locally grown oilseed meals. The main factor limiting the substitution 
of soybean meal with other oilseed is the quality of the meal. Australian oilseed meals 
have less energy and less protein compared to soybean meal. 
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Further oilseed meal industry development will occur when there is: 
• the potential for increased market share; and 
• the potential for growth in stockfeed demand. 
There is the potential for Australia to replace soybean meal imports which are used in 
the stockfeed industry. The development of more attractive oilseed varieties with 
higher nutritive value, especially higher sulphur containing amino acids (Lysine, 
Methionine, Cystine), and lower crude fibre content would assist in the replacement 
of soybean meal imports. The most likely oilseed meal alternatives to canola and 
lupin in WA are safflowers and low glucosinolate mustard.  
WA is capable of producing sunflowers for birdseed and health foods in the local 
market and niche export markets. As the industry develops, investment into de-hulling 
equipment for oil production could be warranted enabling the replacement of soybean 
imports for locally processed oilseeds. The Western Australian margarine industry 
imports 6,000 tonnes of soybean oil (equivalent to 16,000 tonnes seed) from South 
America for an average price of $720 per tonne. Sunflower oil could potentially 
substitute most of this imported soybean oil. 
Sunflowers 
There are two types of sunflowers grown in Australia; polyunsaturated and 
monounsaturated.  
Polyunsaturated. This is the traditional sunflower and the oil is high in linoleic acid 
(omega 6). Polyunsaturated fatty acids are considered healthy for human consumption 
as they improve blood clotting, decreased heart disease, lower inflammation and 
decrease arthritis. It is primarily used in margarine, bottled oils, lubricants, paint and 
soaps. The market is relatively stable at 2004. 
Monounsaturated. This is a new type of sunflower that produces oil with higher oleic 
acid (greater than 80 per cent). Monosaturated fatty acids are more stable in high 
temperatures compared to polyunsaturated fatty acids and do not oxidise as quickly as 
polyunsaturated fatty acids.  It is used in the food services industry because it has 
good frying characteristics and nutritional ‘healthy image’ benefits. It has the 
potential to replace a significant proportion of the imported palm oil. It should be 
noted that canola has also developed a medium oleic oil variety (65 per cent oleic).  
Sunflowers are used within the birdseed and confectionery markets and the varieties 
usually contain lower oil content. The kernels can be eaten raw, roasted and salted or 
made into flour. Both these markets are small relative to the oil/meal market. The 
press-cake (meal) following the production of oil is used as a high protein stock feed.  
Demand for sunflowers in the Eastern States is around 20,000 tonnes per annum. All 
seeds are grown locally, in Victoria, NSW, Queensland and SA. 
Safflowers 
Safflowers contain 35 to 38 per cent oil and 78 per cent of this oil is polyunsaturated 
fatty acid.  Safflowers have higher levels of linoleic acid (omega 6) than any other of 
the vegetable oils. It is frequently used in blends to lift the polyunsaturated ratio in 
margarine, mayonnaise, salad and cooking oils. 
	
					
 

$
Linseed 
There are two types of linseed grown in Australia; linseed (or flax seed) and linola.  
Linseed is becoming more popular in the human consumption industry because of its 
high dietary fibre content, its high omega 3 oils (55 per cent alpha linolenic acid 
content) and anti-carcinogenic lignans. 
Linseed refers to the brown seeded types which contain approximately 40 per cent oil 
by weight. Linseed oil from flax is primarily used in the industrial sector as it dries 
rapidly, due to the linoleic acid, which helps make the oil suitable for quick drying 
varnishes and paints. The use of linseed oil has diminished over the last 50 years 
particularly when paint manufacturers changed to synthetic bases. 
Linola is a registered trademark of the CSIRO. It differs from linseed in that it has 
yellow seeds and produces a high polyunsaturated vegetable oil. Since 1992, 
development of low-linolenic linseed for the edible oil market has been a joint venture 
between CSIRO and United Grain Growers Ltd (UGG) of Winnipeg. The major 
alteration to oil quality is an increase in linoleic acid from approximately 50 per cent 
to approximately 70 per cent and a reduction in alpha linolenic acid from 50 per cent 
to 2 per cent.  The reduction in alpha linolenic acid increases the oxidative stability of 
the oil. 
Low-linolenic linseed oxidises less quickly and therefore has a longer shelf life. UGG 
develops linola varieties for Canadian and European production, with low linolenic 
genetics from the CSIRO lines. The “edible” types of linseed (“solin”), now produced 
in Canada may not necessarily be reported in the official statistics.  
Mustard 
Mustard contains about 40 per cent oil and about 25 per cent protein. 
Two distinct oilseed types have been developed from the ancient cultivator Brassica 
juncea. One variety has originated from China-East Europe and has yellow or brown 
seeds, 20-22 per cent erucic acid in the oil, a long day requirement for flowering and 
contains predominantly propenyl glucosinolate in the meal. The other type is from 
South East Asia and has brown seeds, 40-50 per cent erucic acid in the oil, little or no 
long day requirement and mainly butenyl and propenyl glucosinolates in the meal. 
The China-East Europe type is used for condiment mustard production.  
Canada and Australia are in the process of developing mustard varieties with canola 
quality oil and meal. Such varieties will have ‘double zero’ (low erucic acid and low 
glucosinolate) with improved fatty acid composition, to match that of canola oil. 
Canada produces around 250,000 tonnes of condiment mustard (predominantly white 
mustard, Sinapsis alba) seed per annum, of which about 150,000 tonnes are exported, 
mostly to Europe. Japan imports in excess of 10,000 tonnes per year, principally for 
the extraction of allyl isothiocyanate, (AITC).  Mustard meal is useful for inclusion in 
animal feed rations.  
The composition of these meals is compared to soybeans and canola (Table 12.18) 
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Table 12.18: Analysis of oilseed meals after extraction of the oil (% of meal) 
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Sources: Australian oilseed federation Grower Guide, 2001, and N. Godfrey and P. O’Malley, 1985 
Note: a  Per cent of crude protein; All meals but canola and mustard are extracted using solvent 
extraction process, which reduces the level of residual oil. 
Sunflower meal 
Sunflower seed is comprised of approximately 15 per cent hull, 38 to 43 per cent oil 
and 43 to 47 per cent meal. The protein level of the meal can vary from 28 to 38 per 
cent depending on the level of de-hulling prior to crushing. 
There are advantages and disadvantages associated with sunflower meal. 
• When used as a high protein feed for ruminants, pigs and poultry. Its 
metabolizable energy value is equivalent to that of canola for poultry, but lower 
for pigs and ruminant use. 
• The main limitation for use in stockfeed rations is the high fibre content and the 
low lysine levels, making it more suited to sow diets and ruminants. 
• It is usually priced lower than soybean meal and oil. 
Sunflower hulls are sometimes used as roughage for ruminants, but are mostly burnt 
due to prohibitive transportation cost. 
The ability to expand sunflower meal into the poultry sector in WA is limited due to 
poor potential for growth in the industry. There is some limited scope for meal sales 
into sheep and cattle feedlot enterprises in WA.  
Safflower meal 
Worldwide, the primary use of safflowers is for edible oil. A small amount is used in 
the industrial sector. 
The meal left after oil extraction is used as a protein source in stockfeed. Meal from 
decorticated (de-hulled) seeds is a high quality protein supplement similar to canola 
meal, but with slightly more protein and energy. It is suitable to all classes of poultry, 
pigs and cattle. Meal from undecorticated seed has lower protein and high fibre levels, 
suitable only for ruminants. Decortication is not commercially viable and so most 
safflowers are undecorticated. 
Linseed meal 
Hot press extraction of oil from linseed leaves a meal, which is used as a valuable 
livestock feed. The linseed contains a cyanogenic glucoside, which forms hydrocyanic 
acid by enzyme action. The enzyme is inactivated by the heat treatment when 
crushing and expelling the oil. A lot of linseed meal is included in equine rations 
where the residual oil provides lubrication to assist passage through the digestive tract 
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and production of a glossy appearance to the coat. It is also fed to pets. The low level 
of lysine amino acid restricts its use in dairy cattle and it is not used in poultry and pig 
rations.  
The linola seed meal can be used in ruminant feeds in the same way as linseed meal. 
Mustard meal 
Indian mustard is an ancient crop, which has been used as an oilseed, spice and leafy 
vegetable in India and China for over 4,000 years. The flavour compounds in the 
seeds are propenyl isothiocyanates, which is released from the glucosinolates by 
hydrolysis when the glucosinolates are brought into contact with the enzyme 
myrosinase by crushing and moistening the seeds. 
Mustard oil contains high levels of erucic acid. The China-East European type of 
mustard has 20-22 per cent erucic acid and the South Asian type has 40-50 per cent 
erucic acid. This oil has important applications for industrial uses, such as lubricants. 
Mustard oil, like rapeseed oil, is ideal for biodiesel production. The meal contains a 
relatively high concentration of propenyl glucosinolate, which on digestion by the 
enzyme myrosinase is hydrolyzed to allyl isothiocyanate (AITC). AITC is an anti-
nutritional factor (goitrogenic) which has detrimental effects on livestock health.  
The essential oil, propenyl (allyl) isothiocyanate (AITC), can be extracted from the 
propenyl glucosinolate in the meal. This has anti-microbial effects and can be used as 
an antiseptic lotion, as well as being the principal flavour component of French 
condiment mustard. The oil is very corrosive and is a good soil fumigant. 
Current commercial mustard varieties in Australia have low (less than 2 per cent) 
erucic acid and medium glucosinolate levels (70-75 µmole/g seed). The meal is 
unsuitable for stockfeed until detoxified. If it is not detoxified, the meal can be 
marketed as snail pellets, used in the flavouring industry and used as a mustard paste. 
By 2006, canola quality Indian mustard varieties (Brassica juncea) will be released in 
Australia.  These will be double zero which means that the varieties with have low 
erucic and low glucosinolates levels in the seed.  The oil quality will be similar to 
canola oil in terms of oleic acid levels and hence, it will be interchangeable with 
canola oil. The mustard meal remaining after the extraction of the oil will be 
equivalent to canola meal and will be suitable for inclusion in livestock feeds. 
12.5 Agronomic performances 
Sunflowers  
Sunflowers require warm temperatures and are sown in summer, predominantly in 
southern Queensland and northern NSW. The timing of dryland sunflower crops is 
rainfall or moisture dependent. Most sunflower varieties are hybrids, which have 
better plant growth and yield potential than the open-pollinated varieties. Sunflowers 
are grown predominantly for oil but there are niche markets for birdseed, 
confectionery and cut-flowers. 
Sunflowers are not widely grown in WA. Commercial sunflower production had 
limited success in the Ord River Irrigation Area (ORIA) during the 1980s, but 
production has declined because of a fall in market price. 
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Irrigated sunflower production can yield up to 3 tonnes per hectare. Dryland 
production is often confined to the south coast area of WA and is extremely variable. 
Dryland sunflower yields in WA are on average between 0.5 and 1.0 tonnes per 
hectare. There is however, some interest, on an experimental basis, from other dryland 
farming areas across WA where alternative cropping options are being sought to 
enhance farm management ability (i.e. water table management, weed management, 
niche area plantings etc.).  
Limitations for sunflower production in WA are:  
• inconsistent summer rainfall in dryland regions (possibly excluding coastal 
regions); 
• generally poor water storage capacity of soils and soil structure; 
• soil chemical problems such as aluminium toxicity and soil acidity (which restrict 
root growth and access to moisture); and 
• the need for specialised seeding and harvesting equipment. 
There may be some limited opportunity to grow sunflowers during the winter 
cropping season in the northern wheatbelt where frosts do not occur. Opportunistic 
production following cyclonic events in the central pastoral areas (ie Fitzroy region) 
may also be possible. Lack of suitable machinery for planting and harvesting the crop 
in this region will be a constraint, but if planted following heavy rains they could 
grow rapidly on subsoil moisture with reasonable yields. Investigation into the 
viability of open pollinated types for the winter production in the northern wheatbelt 
could be investigated or at least modelled. It is a hardy deep rooted annual crop, 
which could be used strategically to lower water tables in some districts. 
Safflowers 
Safflowers are a winter-spring growing oilseed crop best suited to the self-mulching 
clays of Queensland and NSW with a warm, dry environment and where irrigation or 
good subsoil moisture is available. In Australia safflowers are grown mostly as a 
dryland crop. The crop has a longer growing period in the southern latitudes in 
Australia due to the cooler temperatures and short winter days. Safflowers requires a 
photo-period of about 14 hours (day length) to initiate flowering. 
At sowing, there must be moisture to a depth of at least one metre and the soil must 
hold moisture well, so that the crop can finish. Safflower seed needs to be treated 
before sowing with insecticides and fungicides. It is prone to sprouting in the head 
prior to harvest during wet weather. 
Safflowers, with its long season and deep roots, is being researched as a summer crop 
for its performance on reducing surplus water from recharge areas which otherwise 
would contribute to the development or expansion of saline seeps.  
Limitations for safflower production in WA are:  
• inconsistent summer rainfall in dryland regions (possibly excluding coastal 
regions);  
• generally poor water storage capacity of soils and soil structure; 
• soil chemical problems such as aluminium toxicity and soil acidity (which restrict 
root growth and access to moisture); 
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• the need for day length insensitive varieties to enable flowering and grain fill early 
in spring when conditions are more favourable; and 
• susceptibility to Alternaria leaf blight and Phytophthora root rot, which are the 
most damaging diseases of safflowers. 
Current varieties are poorly adapted to the winter growing season in WA. The plant 
tolerates frost during the rosette stage, but can be susceptible during the branching and 
elongation stages. Sprouting prior to harvest is unlikely to occur in Western 
Australian conditions. Safflowers have been grown successfully as an experimental 
crop in the ORIA, but there is no commercial production. 
A good crop of safflower should yield 1 to 1.5 tonnes per hectare under dryland 
conditions and 2.5 tonnes per hectare on irrigation. However, safflowers are a 
relatively new crop to WA and yields are unknown under wheatbelt conditions. The 
release of a new set of varieties collectively called Saffola by Seedex Pty Ltd may 
allow southern Western Australian growers to consider the crop as an option. 
Linseed 
The linseed plant has similar requirements to canola. It is essentially a temperate 
climate plant, usually grown during winter-spring in medium to high rainfall zones in 
Australia. Linseed requires long day length to initiate flowering and cool temperatures 
for optimum plant growth and oil yield. Linseed is more susceptible to frost at both 
the seedling and flowering stages, than canola. It is adapted to a wide range of soil 
types, but performs best on well-drained fertile clay-loam soils. Linseed does not 
grow well on light sandy soils, such as those, which dominate in WA. Linseed yields 
have been lower than that of canola. The limited market, low yields and pest control 
problems have restricted production of linseed. Linseed is a poor competitor against 
weeds, however a good range of herbicides is available. 
Mustard 
The Indian mustard grown in Australia is the same species as canola (Brassica), 
whereas white mustard (Sinapsis alba) grown in the US originates from a different 
family.   
Indian mustard has similar agronomic requirements to canola, but has the important 
agronomic advantage of being more suited to the drier parts of the Western Australian 
wheatbelt.  This is because it has greater tolerance to drought and heat.  
Mustard has non-shattering pods, has greater resistance to the fungal disease called 
blackleg compared to canola, and the yellow seed coats have lower fibre contents. 
In the Eastern States of Australia, there are four condiment mustard varieties 
available; Siromo, Muscon, Mickey and Kay. The latter two varieties have agronomic 
advantages over the others, but Yandilla Mustard Enterprises has exclusive rights to 
them for 10 years. This closed loop marketing arrangement is inhibiting the expansion 
of the mustard industry in Australia. 
12.6 Grower returns 
Of the other oilseed crops examined in this chapter both sunflower and linseed prices 
closely mirror the price for canola. Since 2000, there has been a widening of the price 
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difference between canola and both sunflower and linseed (Figure 12.3). However all 
oilseed crops have shown a significant upwards trend in price from 2000. 
Figure 12.3: Price comparison of sunflower linseed and canola (A$ per tonne) 
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Source: ABARE, 2004; Oil World, 2004 
Oilseed crops can have an important role to play in crop rotations due to: 
• improved soil structure; 
• bio-fumigation ability; and  
• break the cereal disease cycle.  
Oilseeds increase the profitability of farming, mainly due to increases in cereal yields 
in the subsequent years. 
Gross Margins for dryland production of sunflowers, safflowers and linseed in NSW 
indicate the returns to growers from the production of these oilseeds (Table 12.19, 
12.21 and 12.23). 
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Sunflower 
Table 12.19: Dryland sunflower production, in the northern agricultural zone of 
NSW ($/ha) 
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The above Gross Margin is based on an average yield of 1 tonne per hectare for 
dryland sunflower production in northern NSW at a net on-farm price of $390 per 
tonne.   
A sensitivity analysis indicates the penalties and rewards that are possible with 
varying yields and net on-farm returns (Table 12.20).  
 Table 12.20: Sunflower Gross Margin sensitivity ($/ha)  
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Safflowers 
Table 12.21: Dryland safflower production, in the northern agricultural zone of 
NSW ($/ha) 
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The above Gross Margin is based on the average yield of 1.2 tonne per hectare for 
dryland safflower production in northern NSW at a net on-farm price of $396 per 
tonne.   
A sensitivity analysis indicates the effect of varying yields on returns (Table 12.22).  
 Table 12.22: Safflower Gross Margin sensitivity ($/ha)  
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Linseed 
Table 12.23: Dryland linseed production, in the northern agricultural zone of 
NSW ($/ha) 
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The above Gross Margin is based on the average yield of 1 tonne per hectare for 
dryland linseed production in northern NSW at a net on-farm price of $405 per tonne.   
A sensitivity analysis indicates the effect of varying yields on returns (Table 12.24).  
Table 12.24: Safflower Gross Margin sensitivity ($/ha) 
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12.7 Research and development 
Oilseed crops are suited to Mediterranean environments and have been evaluated 
within WA. Canola and mustard have been shown to have the greatest potential for 
cropping in rainfed conditions. Sunflowers, safflowers and linseed can be grown in 
restricted areas of WA and could have a role in niche markets, but probably will not 
be grown on a scale sufficient to be a major player in the livestock feed market. The 
value of these crops is too low to attract growers with potential to irrigate the crops 
(i.e ORIA).  
Evaluation of these oilseed meals in livestock rations has not been carried out in WA, 
as there has been insufficient and inconsistent supply, not warranting the research. 
Their possible use in rations is estimated based upon comparisons of the constituents 
of the meals, against that of canola meal, lupin and soybean meal. 
The production of mustard with canola quality oil will provide a meal of similar 
quality to canola meal (low level of glucosinolate). It will be directly interchangeable 
with canola meal in livestock rations. Production of mustard for biodiesel production 
will provide a meal containing high glucosinolate levels.  
It is possible to detoxify this mustard meal by actively promoting the enzymic 
hydrolysis of the thioglucoside. The allyl isothiocyanate is removed by stripping with 
steam for 30 minutes (Mustakas et al, 1965). Meal containing intact glucosinolate can 
be detoxified by mixing 1 per cent iron sulphate (FeSO4. 7H2O) and sparging with 
steam for 25 minutes (Bell et al, 1971). The isothiocyanate content is reduced by 74 
per cent. Detoxified meal was used at 20 per cent level in a growing chick ration in 
combination with soybean meal and supplemented with arginine (Daghir and Ali 
Mian, 1976). 
A new development which has evolved from the breeding of oilseed cultivars with a 
high propenyl glucosinolate concentration in the meal and a low erucic acid 
concentration in the oil (‘single low’ type), is the extraction of the essential oil, 
propenyl (allyl) isothiocyanate  (AITC). AITC is generated by the hydrolysis of 
propenyl glucosinolate. It is the principle flavour component of French condiment 
mustard. Japanese food manufacturers value it as a flavour component and 
preservative. It has anti-microbial effects and can be used as an antiseptic lotion; also, 
the oil is very corrosive and is a good soil fumigant.  
Oilseeds contain different proportions of glucosinolates. Indian mustard contains a 
high proportion of propenyl glucosinolate, white mustard has predominantly butenyl 
glucosinolate and rapeseed has alkenyl glucosinolate. Indian mustard is used for the 
extraction of AITC. The processor has access to the varieties used in NSW, but would 
prefer access to varieties with higher concentration of propenyl glucosinolate. 
The small industry in NSW has sent mustard and mustard meal to Thailand for 
processing on behalf of a Japanese manufacturing company. There is a small 
company in Cowra, NSW to process the extraction of AITC.  The development of a 
mustard industry in WA should encapsulate this high value product. There is the 
opportunity to develop and exploit the potential of new mustard varieties with low 
erucic acid in the oil, and high glucosinolate in the meal. 
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12.8 Conclusion 
Non-canola oilseed meal usage in WA is limited due to lack of supply. WA has a 
comparative advantage over its major competitors due to its GM-free status.  In the 
future, this could increase the demand for non-GM oilseed meals in the future. 
A SWOT analysis (Table 12.25) highlights the potential for expansion of other 
oilseed crops in WA. 
Table 12.25: SWOT analysis of other oilseeds as feed grains in WA 
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12.8.1 Recommendations  
There is low expectation for large commercial production of sunflowers, safflowers or 
linseed/linola for oil and meal in WA. This is because the agronomic and nutritional 
advantages of canola over these alternative oilseeds make them less viable. 
Mustard has the greatest potential for expansion in WA. It is agronomically suitable 
and its products have the potential to be commercially viable, i.e. seed as a condiment, 
essential oil (AITC) used in food flavouring, meal in livestock rations, meal used as a 
fertiliser, and, AITC oil as a bio-fumigant, antiseptic and edible oil. 
To realise the potential of mustard, new varieties with specific traits for each end use 
product will need to be developed. Research is being by the Victorian Department of 
Primary Industries to develop both condiment and canola quality (double zero; low 
erucic acid and low glucosinolate) varieties. 
Mustard research should focus on the following outcomes to help expand the industry 
in WA. 
• Cooking oils and margarine use requires the development of double zero mustard 
varieties. Mustard meal would be interchangeable with canola meal. 
• Condiment mustard varieties would have medium to high glucosinolate 
concentration. 
• Varieties suitable for the extraction of the essential oil (AITC) could be single low 
(low erucic acid in the oil) with high (150 µmole/g) glucosinolate in the meal. 
• Biofumigation varieties would require double low seeds but retain high 
glucosinolate in the plant root and stem. 
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13 Livestock industry 
In WA, the livestock industry consists of cattle, sheep, pigs, poultry and goats.  
The cattle sector includes cattle slaughtered for domestic consumption and for the 
export markets, live cattle exports and dairy production.  The sheep sector includes 
sheep and lamb slaughtering, live sheep exports, and wool. Poultry have two main end 
uses; meat and egg production. Pigs are for meat consumption both locally and for 
export. 
The livestock industry is divided into two categories: livestock disposals (slaughtering 
and live exports), which was valued at $1,151 million in 2003/04; and, livestock 
products, which was valued at $902 million in 2003/04. The combined total value of 
Western Australian livestock sectors was $2,053 million for the 2003/04 season 
(Table 13.1).  
Table 13.1: Gross value of the livestock sectors disposals in WA ($ million) 
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13.1 Australian cattle 
From 1972 to 1976, cattle numbers in Australia increased from 27.4 million to 33.4 
million head. Over the following eight years from 1976 to 1984, the number of cattle 
decreased dramatically due to low world prices for beef. Since 1984, cattle numbers 
have been on a steady increase up to 2002 and in 2004, numbers were restored to the 
1972 level of 27 million (Figure 13.1). 
Figure 13.1: Total cattle numbers in Australia (million head) 
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Source: ABARE, 2004 
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According to ABARE, the Australian herd will grow by 0.4 per cent to June 2005, 
assuming reasonable seasons.  Beef production and exports are now expected to 
increase provided that the trade bans on US beef are maintained until the end of this 
financial year.  
Australian slaughtering in 2004/05 was estimated down by 2.8 per cent compared to 
the previous year. However in WA, a rise in slaughter numbers is forecast as major 
exporters lift output to North Asian and US markets. 
Queensland is the largest cattle producing state in Australia with approximately 10.7 
million head of cattle in 2003. NSW and Victoria are the next largest with 
approximately 5.8 million and 4.4 million head respectively. WA is the third largest 
producer with approximately 2 million head of cattle (Figure 13.2). 
Figure 13.2: Total cattle numbers by state (‘000 head) 
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Source: ABARE, 2004 
Cattle numbers in WA have increased by 15 per cent from 1996/97 to 2002/03 and 
dairy numbers have declined marginally.  From 2002/03 to 2003/04, Western 
Australian cattle numbers declined by 7.5 per cent due to drought conditions in 2002. 
 
13.1.1 Exports 
Australia has seen an increase in beef exports since 1999/00. This has been due to 
outbreaks of BSE in Europe, Canada and America which led to the banning of 
imports from these countries to Australia’s major markets. The ongoing BSE ban of 
US and Canadian beef imports by both Japan and South Korea has enabled Australian 
exporters to supply near record volumes to these countries.   Western Australian 
exporters in particular, have substantially expanded trade to these key markets. The 
strong demand for beef from Australia to these markets is likely to remain until such 
time as the bans are revoked.  When the bans are lifted, this will likely cause severe 
competition for Australian producers as the US industry will likely invest 
significantly into retrieving their former market shares. 
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The exception to the increase in Australian beef exports is America. Whilst America 
is Australia’s biggest export market there is currently an over supply of American 
beef on their domestic market due to bans of beef exports to certain countries (Table 
13.2). 
Table 13.2: Australian beef exports (tonnes) 
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Live cattle exports have been increasing since 1998/1999.  The largest increase was 
from 2001/02 to 2002/03 where there was an increase of 200,000 head (20 per cent), 
due to the effect of BSE outbreaks from affected countries and the subsequent 
banning of imports (Table 13.3). 
Table 13.3: Australian live cattle exports (head) 
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13.2 Western Australian cattle  
The majority of cattle in WA are produced for beef with only a small portion of dairy 
cattle making up the total number of cattle (Figure 13.3). 
	
					
 

#
Figure 13.3: Western Australian cattle numbers (‘000 head) 
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Source: ABARE, 2004 
Dairy numbers fluctuate between 63,000 and 70,000 head in WA and are large users 
of feed grains. All animals are fed grain throughout the year and supplementary 
feeding is an integral part of the dairy production system in WA.  
The goal for the dairy sector is to actually double milk production by 2010 but this 
will be difficult to achieve.  The key factor influencing the expansion of the WA dairy 
sector is the EU agricultural policy.  In 2005, the EU is reviewing the level of farmer 
protection and subsidies.  If the EU reduces the common agricultural policy (CAP), 
then there is an opportunity for Western Australian milk exports because Western 
Australian milk is similar to EU milk.  This gives WA a comparative advantage over 
Victoria and New Zealand due to Western Australia’s milk quality. 
Following deregulation in 2000, milk prices received by farmers have fluctuated and 
now reflect international milk prices. For example, there were high milk prices of 
US$2000 per tonne for skim milk products from June to September 2001.  By January 
2002, the prices halved to US$1100 for tonne for the same product.  In 2005, the skim 
milk price has increased back up to US$2150 per tonne however; the exchange rate 
has increased since 2001 to 75 cents which has impacted on WA international 
competitiveness. Such price fluctuations have major affects on the cash flows of WA 
dairy farmers. 
13.2.1 Prices 
Cattle prices have experienced dramatic increases over the past three years, which has 
had a major impact on the increase in production (Figure 13.4). 
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Figure 13.4: Monthly average sale prices (all classes) – Boyanup (c/kg live 
weight) 
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Source: Boyanup saleyard (DAWA) 
Average prices for saleyard cattle across Australia in 2003/04 lifted by 12 per cent to 
285 c/kg dressed weight (carcass weight), which is lower than the forecast 297 c/kg 
the previous year. The forecast for 2004/05 is that prices will decline by 2.4 per cent 
as supplies increase.  Saleyard prices overall in 2004/05 are predicted to average 280 
c/kg dwt.   
Continued strong demand in the US for manufacturing beef has pushed beef prices up 
by 8 per cent.  The bulk of US production and exports consists of grain-fed beef, 
hence this market consistently seeks low fat products to blend with their fatty 
trimmings.  Manufacturing beef prices are forecast to ease slightly in 2004/05. 
The increase in Australian beef exports to North Asia has led to a significant increase 
in beef prices, particularly in Japan.  Given the perception that Australian lot-fed beef 
is the closest substitute to the US and Canadian product, lot-fed Australian cattle 
prices have improved by 20 per cent while grass-fed beef prices have risen by 16 per 
cent.  Prices are expected to remain firm while the US embargo remains, however 
ABARE suggests there may be a sharp decline in prices (up to 6 per cent) when 
renewed access is given to the US. 
13.2.2 Exports 
Western Australian cattle exports have also increased since 1999/00. Beef exports 
were valued at $118 million in 2003/04 and forecasted to increase to $123 million in 
2004/05. However since 2001/02, there has been a decline in live exports from WA. 
In 2003/04, live cattle exports were valued at $158 million, down 11 per cent from 
2002/03 while the forecast for 2004/05 is $163 million depending on the Indonesian 
exchange rate in particular as it is Western Australia’s major market.  
International factors affecting Western Australian beef exports include the foot and 
mouth epidemic in Malaysia which resulted in decreased imports of beef, and there 
are now on a case-by-case arrangement. Malaysia has been an important market for 
both beef and live cattle for WA. The outbreak of BSE in Japan has decreased the 
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demand for beef consumption and is another factor impacting negatively on beef 
exports from WA. 
The US is Western Australia’s largest export market for beef exports. Western 
Australian exports to the US decreased in 2002/03 due to the oversupply of domestic 
product caused by the US market from the BSE outbreaks and subsequent export 
bans. Indonesia and Malaysia are other key beef export markets for WA (Table 13.4).  
Table 13.4: Beef exports from WA (tonnes) 
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The Indonesian government introduced a value-added tax on imports in the early 
1990s. As Indonesia is the second largest importer of beef from WA, the follow-on 
effects may impact on Western Australian beef exports.  
Indonesia is also Western Australia’s most important export market for live cattle. 
This market has freight advantages for the State given its proximity to Indonesia and 
is the main reason that WA provides one third of total Australian live cattle exports to 
Indonesia (Table 13.5). 
Table 13.5: Live cattle exports from WA (head) 
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Egypt is Western Australia’s second most important market for live cattle exports. 
The devaluation of the Egyptian currency by 40 per cent in 2001 has effectively 
increased the price of Australian beef into Egypt. 
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13.2.3 Feed demand 
ABARE forecast that by 2007 feed grain demand for feedlot beef will increase by 29 
per cent from 2003.  Total demand by 2007 is expected to be 3.7 million tonnes 
(Table 13.6). Varying qualities of different grains are used in each state, depending on 
availability of feed grain types.  
Table 13.6: Increase in feed grain demand for beef feedlots (‘000 tonnes) 
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Source: Yates and Coombs, 2003 
The forecast increase in demand (7 per cent) of feed grains for the dairy sector in 
Australia is less significant than the increase in beef feedlot demand. However the 
increase will push 2007 demand for feed grains for dairy over 2.6 million tonnes 
(Table 13.7). 
Table 13.7: Increase in feed grain demand for the dairy sector in Australia (‘000 
tonnes) 
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13.3  Australian sheep  
The sheep population has fallen from 106 million in June 2002 to 99.3 million in June 
2003, the lowest level since 1946-47. The population was estimated at 101 million in 
June 2004 and 105 million in 2005.  The combined effects of drought in eastern 
Australia and strong prices for lamb and mutton, resulted in a continuing high rate of 
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slaughter up to 2004. Sheep numbers are however recovering with a modest rise 
forecast in 2005 (Figure 13.5). 
Figure 13.5: Australian sheep numbers (million head) 
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Source: ABARE, 2004 
ABARE has noted that in recent years, the number of sheep and lambs slaughtered 
plus live exports and deaths has exceeded the number of lambs marked and resulted in 
declining sheep numbers (ABARE: Australian Commodities, March 2004).  In 2004, 
improved seasonal conditions over significant areas of eastern Australia, previously 
affected by drought, the demand for sheep and lambs for restocking has increased.   
NSW is Australia’s largest sheep producing state with 37.2 million sheep at 2003/04 
which is 12 million head more than the next largest producing state, WA which has 
25.2 million sheep (Figure 13.6). 
Figure 13.6: Sheep numbers by state (million head) 
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Source: ABARE, 2004 
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The sheep flock in NSW has declined to 37.2 million, the lowest level since 1920/21. 
The Victorian flock has declined to 22 million which is the lowest level since 
1951/52.  The drought in 2002/03, and a move away from sheep to cattle in 
Queensland, has also reduced flocks numbers to the lowest level since records began 
in 1885/86 at only 4.7 million. 
Sheep numbers in SA and Tasmania were unchanged between 2002/03 and 2003/04.  
In contrast, Western Australia’s sheep flock increased 2.9 per cent from 24.5 million 
in 2002/03 to 25.2 million in 2003/04.  A slow build-up of Western Australian sheep 
numbers are estimated for the next couple of years. 
13.3.1 Exports  
The US is Australia’s largest export market for sheep meat, with approximately 60 per 
cent as lamb exports and the remainder as mutton. South Africa, Saudi Arabia and 
Mexico are other key export markets for sheep meat (Table 13.8). 
Table 13.8: Australian sheep meat exports (lamb and mutton, tonnes) 
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The Middle Eastern region is the key export destination for live sheep exports from 
Australia. Approximately 1.5 million head are exported to Kuwait each year. Saudi 
Arabia was a key export market for live sheep however since the Kormo Express 
incident in 2003, live sheep exports have been halted to this country (Table 13.9). 
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Table 13.9: Australian live sheep exports (head) 
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13.4 Western Australian sheep  
Since 1990/91, sheep numbers in WA have decreased from 38 million to 25 million in 
2003/04, which is a decrease of approximately 13 million. This has mainly been due 
to the effect of poor wool and poor meat prices and high grain prices (Figure 13.7). 
Figure 13.7: Total sheep numbers in WA (million head) 
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Source: ABARE, 2004 
In WA, sheep numbers were 25.2 million in 2003/04 based on Australian Bureau of 
Statistics (ABS) data, and are estimated to remain the same in 2004/05.  Even though 
sheep numbers have increased over the past twelve months from 2002/03 to 2003/04, 
the total sheep numbers in WA have declined over the past five years.  
Demand for sheep meat products has increased significantly since 2001 and the 
situation at 2003/04 is that there is a shortage in supply of sheep which is reflected in 
the increase in prices for sheep meat. In the short term, the shortage is unlikely to 
change as farmers are retaining ewes on-farm to build sheep numbers. However some 
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farmers are selling sheep due to the attractive prices, instead of retaining sheep for 
breeding. 
Over the past four years, there has been a dramatic change in sheep husbandry. 
Stimulated by the drought in 2000, sheep were placed in feedlots to increase live 
weight gain and to improve the finishing condition, as there was a shortage of feed in 
paddocks. Since 2000, many farmers have continued to adopt this system, as farmers 
have become more concerned with pasture management and sustainability.  The 
increases in sheep meat prices has also been a major factor resulting in increased 
demand for supplementary feeding in the feedlot system.  
Feedlots have led to a significant change in sheep production from traditional pasture 
grazing with supplementary self-feeders in the paddock, to feed-lotting lambs. The 
ration generally fed to lambs is approximately 70 per cent pellets and 30 per cent 
fibre. The pellets contain 75 per cent grain and 25 per cent roughage and most lambs 
go into a feedlot at 7 months and up to 12 months, and are lot-feed for about 3 weeks. 
13.4.1 Prices 
Prices for both sheep and lambs have increased significantly since 2000 (Figure 13.8). 
This has stimulated the increase in sheep number in WA. 
Figure 13.8: Monthly average price $cwt ($/kg) lambs >18kg at Midland 
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Source: ABS, 2004 
13.4.2 Exports 
The export market for sheep meat and live sheep has decreased since 2000/01. While 
the demand for exports has remained strong, the level of exports has been constrained 
due to decreased stock numbers.  
South Africa is Western Australia’s largest export market for sheep meat, importing 
approximately 5,800 tonnes per annum. The EU and Saudi Arabia are also significant 
markets for Western Australian sheep meat exports (Table 13.10). 
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Table 13.10: Western Australian sheep meat export markets (tonnes) 
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Live sheep exports from WA are far greater than sheep meat exports. Like Australia, 
Western Australia’s main live sheep export markets are in the Middle Eastern region 
(Table 13.11). Western Australia’s major importer of live sheep, Saudi Arabia, has 
blocked the import of Western Australian live sheep due the Kormo Express incident 
in 2003. This will have a considerable impact on live sheep exports from WA to Saudi 
Arabia.  This is because exports had increased 15 fold from approximately 100,000 
head in 1999/00 to over 1.5 million head in 2002/03. 
Table 13.11: Western Australia’s live sheep export markets (head) 
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Live exports of sheep and lambs from WA declined from 3.7 million head in 2002/03 
to 2.8 million in 2003/04, a reduction of 25 per cent.  The percentage of lambs in total 
shipments increased from 30 per cent in 1999/00 to 38 per cent in 2002/03, reflecting 
the scarcity of adult sheep and the preference for lambs in some markets.   
Live exports are forecast to increase marginally in 2004/05, owing to the suspension 
of exports to Saudi Arabia and the tight supply situation. 
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Exports from WA in 2004/05 are forecast to be 2.9 million on the assumption that 
exports to Saudi Arabia will not resume during this period. 
13.4.3 Feed demand 
ABARE has forecast that there will not be a significant increase in the amount of 
grain fed to sheep in the period from 2003 to 2007 (Table 13.12). Lupins are the 
major grain fed to sheep in WA.  
Table 13.12: Increase in demand of feed grains for Sheep feeding (‘000 tonnes) 
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13.4.4 Summary 
The industry focus at 2004/05 is on the supply of sheep and lambs available for 
processing and for live export.  Processors have expressed concern over the low 
availability of sheep and lambs, and the impact on their throughput and operational 
efficiency.  Abattoirs in this sector have operated at only 45 per cent of capacity in 
recent years.  In addition, processors in WA are experiencing a shortage of skilled 
staff, which could impact further on their operations as supplies of lambs increase 
seasonally. 
13.5 Australian pigs  
NSW is the largest pig producing state in Australia, followed by Victoria, Queensland 
and WA. Pig numbers have remained fairly constant in Australia although Victoria 
has continually increased numbers since 1993/94 (Figure 13.9). 
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Figure 13.9: Pig number in Australia by state (‘000 head) 
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Source ABARE, 2004 
13.5.1 Exports 
Since 1998/99, Australia has exported approximately 44,000 tonnes (five year 
average) of pig meat per annum. Singapore is the largest market and comprises over 
50 per cent of total pig meat exports (Table 13.13). 
Table 13.13: Australian pig meat exports (tonnes) 
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Live pig exports is a much smaller sector than live cattle and sheep exports. Therefore 
the amount of feed grain consumed on voyages to markets is considerably less. Live 
pig exports have fluctuated in recent years with an average of 11,000 head per annum 
being exported. There was an abnormality to the average in 2000/01, when Fiji 
imported 35,800 head. The most consistent market for live pig exports is the 
Philippines (Table 13.14). 
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Table 13.14: Australian live pig exports (head) 
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13.6 Western Australian pigs  
The pig sector in WA has remained reasonably stable with pig numbers around the 
300,000.  Since 2001/02, pig numbers have increased by 33 per cent to 381,000 head 
2003/04 in (Figure 13.10).  
Figure 13.10: Western Australian pig numbers (‘000 head) 
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Source: ABARE, 2004 
13.6.1 Prices 
For WA pig producers 2004 was a year of consolidation. Some producers were 
adversely affected by a lack of demand for pigs around July and August which eroded 
confidence in the WA industry. Several companies were forced to send pigs to the 
Eastern States at a considerable loss to move the animals that were already in the 
system. Pork production has returned to profitable levels but with the drought and the 
events of July and August 2004 is still fresh in the minds of many producers and 2005 
is looking like another year of consolidation. 
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Pig prices in WA have firmed slightly from July 2004 to January 2005, but are below 
that of the Eastern States. This trend is likely to remain that way for the foreseeable 
future. Pig prices in WA are relatively stable compared to the Eastern States because 
Western Australian prices do not hit the historical highs or the historical lows of the 
Eastern States. The cost to producers of this price stability over the past eight years is 
approximately 6-8 cents per kilogram or $4.20-$5.60 per pig sold. 
January 2005 pig prices are: 
• QLD $2.83 per kilogram (Trim 13) 
• NSW $2.76 per kilogram (Trim 13)  
• Vic $2.79 per kilogram (Trim 13)     
• SA $2.77 per kilogram (Trim 13)   
• WA $2.40 per kilogram (Trim 13) 
13.6.2 Exports 
Since 1998/99, pig meat exports have undergone major growth. Exports have 
increased from 627 tonnes in 1998/99 to just less than 7,000 tonnes in 2002/03. 
Singapore is Western Australia’s major export market for pig meat importing over 93 
per cent of total exports since 1998/99 (Table 13.15). 
Table 13.15: Western Australian pig meat exports (tonnes) 
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Source: ABS, 2004 
Live pig exports are a significantly smaller portion of total pig exports compared to 
pig meat exports. The number and markets for live pig exports are sporadic (Table 
13.16). 
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Table 13.16: Western Australian live pig exports (head) 
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13.6.3 Feed demand 
Over the period from 2003 to 2007 ABARE has forecast an increase of 12 per cent in 
feed grain demand in the pig sector. Demand of 1.8 million tonnes will increase to 
just over 2 million tonnes by 2007 (Table 13.17). Wheat is the predominant grain used 
in the Western Australian pig sector. 
Table 13.17: Increased feed grain demand in the pig sector (‘000 tonnes) 
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13.6.4 Summary 
Low world prices for pigs and high grain costs have temporarily halted expansion in 
the Australian pig meat industry as producers struggle to make a profit. ABARE 
forecast the Australian sow herd to decline by 5 per cent during 2003/04 to 320,000 
and in 2004/05, to decline further to 316,000 head.  
Breeder numbers are projected to recover over the medium term as feed grain 
prices fall. The number of pigs slaughtered in Australia in 2003/04 was 5.7 million 
head, which was an increase of two per cent on 2002/03.  WA increased throughput 
by approximately 5 per cent from 2002/03 to 2003/04.  
A number of smaller producers, mostly from mixed farming operations, exited the 
industry in 2004. The majority of these producers are at the stage of having to invest 
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in new or refurbished facilities, which does not currently look like a good investment. 
However, several larger producers are looking at investment in new facilities should 
the profit margin increase and stay strong well into 2005. 
The shortage of skilled labour is also resulting in the exit of some mixed farming 
operations from the pig industry to concentrate on broadacre activities. The impact of 
low profit margins influenced WA producers to a lesser extent, with a delayed impact 
compared with the rest of Australia. Pig numbers in WA are predicted to fall 5 per 
cent in 2005. 
A new pig processing facility opened at Linley Valley in May 2003, and is currently 
processing an estimated 95 percent of the State’s slaughter pigs, with the current 
average weekly slaughter numbers at Linley Valley Pork abattoir at 13,000 pigs. 
Pig production is an intensive enterprise and consumes a high level of feed grain. Any 
expansion of the pig sector in WA will lead to an increased demand for feed grain. 
There is opportunity for expansion in the domestic market for pork products as both 
Canada and Denmark exported a combined quantity of 5,500 tonnes of pork products 
to WA at December 2004. 
13.7 Australian poultry  
Poultry production in Australia has seen a significant increase since 1993/94, 
increasing from 480,000 tonnes in 1993/94 to 719,000 tonnes in 2003/04 (Figure 
13.11). The increase has been attributed to the health benefits associated with chicken 
meat consumption and the increase in prices of both beef and lamb. Chicken meat 
contributes approximately 98 per cent of total poultry production. 
Figure 13.11: Australian poultry meat production and consumption (‘000 
tonnes) 
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Source ABARE, 2004 
Over 96 per cent of poultry meat produced in Australia is consumed domestically. 
This could limit future expansion of the sector as domestic demand levels out. Foreign 
markets could provide opportunities for expansion and utilisation of more feed grains 
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particularly after the incident of Avian Bird Flu epidemic throughout much of Asia in 
2004. 
13.7.1 Exports 
While Australia’s poultry meat exports have increased since 1998/99, the increase has 
not been significant enough to warrant a huge increase in the use of feed grains within 
Australia. South Africa and Hong Kong are Australia’s most significant markets for 
poultry meat exports. South African imports have had the greatest growth over the 
five year period from 1998/99 to 2002/03 (Table 13.18). 
The outbreak of avian bird flu in several South East Asian countries has increased the 
consumption of pork products in that region. While this will assist to maintain 
demand for Australian pork in the two main markets of Singapore and Japan, the 
relatively high Australian dollar in 2004 makes it difficult for the Australian industry 
to compete with other exporting countries such as the US, Canada and Denmark. 
Table 13.18: Australia’s poultry meat exports (tonnes) 
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13.8 Western Australian poultry  
The total number (layers and meat) of chickens in WA has increased since 1998/99. 
Total chicken numbers were 7.7 million in 2003/04 (Figure 13.12). 
Figure 13.12: Total chicken numbers in WA (‘000 head)  
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Poultry meat production has only increased by 1,500 tonnes in the same period from 
1998/99 to 2003/04, indicating that the meat market is almost fully mature 
(Figure13.13). Egg production has been on a steady increase from 18,800 dozen in 
1996/97 to just over 20,500 dozen in 2003/04. 
Figure 13.13: Poultry meat and egg production in WA (‘000 dozen 
for eggs & ‘000 tonnes for meat) 
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13.8.1 Exports 
Western Australia’s poultry meat exports are relatively small and comprise 8.5 per 
cent of total Australian poultry meat exports. A slight increase in Western Australian 
exports occurred in 2001/02 and 2002/03. Western Australia’s major markets are 
Hong Kong and South Africa (Table 13.19) 
Table 13.19: Western Australian poultry meat exports (tonnes) 
 ++)-++ +++- - - - *./
?7 !# " "  $ # (*+

 &   ""  $$  !$ ,,
#        
%6 % % % %  '+

 % %  # #$ '
:	 % % %    % 
10 % % % %   )
# 
4	 $   % " " 
01 %  "  % +
 	"" % " % % % (
$
     " #  *

	 3+) + ++ 3 3** 3(,
Source: ABS, 2004 
	
					
 

"
13.8.2 Feed demand 
Feed grain demand for the broiler industry is forecast to increase by 15 per cent over 
the period 2003 to 2007. Total chicken meat feed grain demand is expected to exceed 
2.8 million tonnes by 2007. WA is the only state that uses barley as part of its feed 
rations for the chicken meat industry (Table 13.20). 
Table 13.20: Increase in feed demand for the chicken meat industry (tonnes) 
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Source: Yates and Coombs, 2003 
The demand for feed grains at 2003/04 in the chicken egg industry is approximately 
20 per cent of the demand for the chicken meat industry. Forecast feed grain demand 
for the chicken egg industry is expected to increase by 5 per cent by 2007, putting 
total demand at approximately 489,000 tonnes (Table 13.21).  
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Table 13.21: Increased demand of feed grains in the chicken egg industry (‘000 
tonnes) 
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13.8.3 Summary 
The poultry sector in Australia and in WA is fairly static. If any significant future 
expansion is to occur, it will be in the export markets. There has been minimal growth 
in the domestic market, and this has mainly been associated with the perceived health 
benefits of chicken meat compared to red meat alternatives, and the current high 
prices for both beef and lamb. 
Utilisation of a marketing angle of clean/disease free poultry meat could stimulate 
expansion into export markets, given the recent occurrences of Avian Bird Flu in 
Asia. 
The poultry meat production sector in WA is vertically integrated using specialised 
rations designed specifically for performance. This could provide opportunities for 
Western Australian grain growers to produce a specialised grain that suits the 
requirements of these rations, if there were price premiums to be paid to the growers.  
13.9 Conclusion 
WA has a relatively small livestock industry which reduces the potential for growth in 
feed grain usage within the industry. The major change that has impacted the feed 
grains industry is the increases in feedlot sheep and cattle.  
In the future, there would need to be a significant expansion of the pig and poultry 
sectors into the export markets, in order to increase feed grain usage in WA.  
Sheep production in WA is expanding due to the high prices received by growers at 
market. The increase in feedlot sheep could cause a slight increase in feed grain usage 
in WA. 
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Both live sheep and live cattle exports are fed pellets prior to shipping for pre-
conditioning, and during the voyage.  The intake of pellets depends on the market 
destination of the ship, and thus, number of days at sea. The Middle East journeys 
take up to 21 days whereas South East Asia only takes five days. Pellet formulations 
vary, but a simple ration consists of 70 per cent grain and 30 per cent fibre.  
Therefore, a drop in the use of feed grain could occur if live exports are restricted 
and/or banned due to humanitarian reasons that have arisen from the Kormo Express 
incident in 2003  
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14 Conclusion 
Several studies and workshops have been conducted in recent years on various aspects 
of the feed grain industry in Australia. A report released by ABARE in 2003 indicates 
total feed grain availability in Australia is projected to increase from 21.5 million 
tonnes in 2003/04 to 21.8 million tonnes in 2007/08. The largest increases in livestock 
numbers over the period to 2007/08 are projected to be in the cattle feedlot sector (29 
per cent), poultry meat production (15 per cent) and pork production (16 per cent). 
Total demand is projected to increase from 8.9 million tonnes in 2003/04 to 10.5 
million tonnes in 2007/08, primarily in NSW, Victoria and Queensland. In 2007/08, 
approximately 400,000 tonnes of wheat, barley and lupins is projected to be shipped 
from WA and SA to east coast regions. On a worldwide basis, the demand for feed 
grains is projected to increase by 50 per cent by 2030, with a projected shortfall of 44 
million tonnes in 2015. 
This study provides a comprehensive review of the Western Australian feed grains 
industry and analyses all grains and their potential to be adapted as a dedicated feed 
grain.  
There are three key findings of this report. 
• The Western Australian domestic livestock industry is oversupplied at 2004/05 
with feed grain, in particular with feed wheat. Even taking into account projected 
increases in requirements for animal feed in WA, there will still be an overall 
surplus of feed grain. 
• Feed grain production must be commercially viable for grain growers, and while 
the animal feed industry uses grain on a least cost basis there is a low level of 
loyalty within the industry. 
• At 2004 grain grown for feed purposes does not significantly out yield current 
varieties for human consumption, although the technology is available for 
improvements to be made in this area. 
Whilst there is an oversupply of grain suitable for feeding to livestock at 2004/05, 
there is a perception amongst many grain growers that quality is not important for 
feeding livestock. Conversely, the intensive animal sectors (pigs, poultry, beef and 
dairy feedlots) are more concerned about the quality of the end product than 
previously, and the impact that feed quality can have. 
Techniques for measuring grain quality have improved in the recent past, with 
calibrations available to measure digestible energy content of some grains. This will 
help turn attention to the energy content of grains, as well as to payment on crude 
protein content. 
It is problematic to refer to the livestock feed industry as one industry as, the 
requirements of each sector (e.g. dairy, pigs and poultry) are quite different and there 
is no single grain that suits all. While a greater range of feed ingredients is an 
advantage to the animal feed industry, total demand in WA alone is insufficient to 
provide the necessary demand for new grains to be produced. Therefore, the Western 
Australian feed grains industry will, to a large extent, continue to concentrate on feed 
barley, feed wheat, triticale and lupins as the primary inputs. 
Breeding for specialised feed grains does not only encounter the problem of feed 
ration producers seeking the least cost ration but it also encounters Identity 
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Preservation (IP) and Plant Breeders Rights (PBR) issues.  The End Point Royalties 
(EPR) of feed grains could be restricting.  Unlike food grain varieties, feed grain 
deliveries may not be delivered to CBH receival points.  Therefore breeding 
companies develop a new high yielding feed grain such as a feed wheat variety fail to 
collect EPR from the variety, due to farmer to farmer trading of seed; seed carry over; 
and, direct delivery to feedlots and stock feed manufacturers. In effect, this could 
seriously affect the return on investment for these breeding companies and limit 
research into feed grain breeding.  
A new EPR collection scheme is being implemented by the DAWA on the new barley 
varieties Hamelin and Baudin due to the amendment of Section 18 of the Plant 
Breeders Rights Act. This change will allow PBR holders to sign contracts with grain 
traders to collect royalties for their variety, or to restrict access. In theory, this could 
allow breeders of specialty feed grains to sign EPR contracts with stock feed 
manufacturers and large feedlot enterprises to ensure collection of EPR. This would 
allow an increase in the return on investment by companies breeding dedicated feed 
grains and would make future feed grain research and development more attractive. 
Future implications 
The animal industries in Australia are under increasing pressure to reduce their cost of 
production to be internationally competitive. With feed costs representing 60 to 70 per 
cent of the cost of production, the capacity to be competitive in export markets will 
depend to a large degree on the cost of grain in Australia compared to that in North 
and South America. 
Projected demand for feed grains in Australia and in Asia should be sufficient to give 
confidence to those involved in the feed grains industry that a relatively small 
increase in investment in breeding programs will pay dividends within the next 5 to 
10 years up to 2015. The export market for feed grains, whether to the Eastern States 
of Australia or Asia, will drive overall demand. A major deterrent to selling Western 
Australian feed grain to eastern Australia is the freight rates.  Shipping costs of grain 
from the west to the east coast of Australia are high and uncompetitive of 2005, 
compared to overseas competitors.  Unless freight rates decline, WA cannot compete 
against cheap feed grains from the Black Sea and South America. 
There will be increased attention to quality in the feed grains industry, with markets 
for very low quality grain difficult to find unless there is a grain shortage. The 
livestock sectors will continue to pay more attention to the quality of their end product 
and to increasing feed conversion efficiency.  
Recommendations 
• Investigate the policy and research and development programs of the various 
research corporations (e.g. GRDC, Meat and Livestock Association, Australian 
Pork Limited, Dairy Australia) toward the feed grains industry, since this will 
determine the potential for external funding for research and development.  
• Determine the expertise and facilities within DAWA available for research and 
development of feed grains, including that involved with plant breeding, animal 
research and marketing. 
• Provide training to the grain and animal industries on options for grain trading, 
taking into account aspects of quality and how it can be measured. 
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• Take a long-term view of the feed grains industry, with a view to potential demand 
for grains in Asia and the Eastern States of Australia if freight rates be reduced.  
• DAWA cereal breeders identify high yielding feed grain varieties that have the 
potential for significant yield improvements with relatively little effort. 
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